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ТМ 5-3895-349-148Р, 25 April 1980, is changed as 
follows: 


The tile and cover are changed to read as shown above. WARDIN G 


OPERATION GUIDE, 3208 INDUSTRIAL ENGINE, IF NBC EXPOSURE 15 SUSPECTED ALL 


page 2, the following paragraph is added after, AIR FILTER MEDIA WILL BE HANDLED 

"ENGINE OPERATION, GENERAL” PROTECTIVE EQUIPMENT. SEE OP- 
ERATOR/MAINTENANCE MANUAL. 

A decal has been developed that warns of NBC 


exposure is to be positioned in a noticeable place on or оз 
near the air cleaner or air filter housing. You may order 
the decal using part number 12296626, CAGEC 19207. 
Refer to TB 43-0219 for further information. Add the 
decal to the air cleaner (AIR CLEANER ASSEMBLY, 
page 40-1.2, service bulletin, page 40-1.3 and page 40- 
1.4, and OPERATION, page 200-3. 1) 


Add the following WARNING to the following locations; 
PARTS, page 4-1.2, after, "AIR CLEANER ASSEMBLY 


ENGINE PARTS CATALOG, page 91, position inside of 
illustration for AIR CLEANER ADAPTER; 


ENGINE PARTS CATALOG, page 92, position inside of 
illustration for AIR CLEANER CAP GROUP and AIR 
CLEANER GROUP; 


MAINTENANCE AND LUBRICATION, ENGINE, page 
20-1.2, preceding, "CLEAN AIR FILTER" and preceding, 
"CHANGE AIR FILTER ELEMENT"; 


MAINTENANCE AND LUBRICATION, ENGINE, page 
20-2.1, after, "ENGINE CRANKS OVER BUT FAILS TO 
START" and "ENGINE RUNS ROUGH"; 


MAINTENANCE AND LUBRICATION, ENGINE, page 
40-1.1, after, "AIR CLEANER"; 


MAINTENANCE AND LUBRICATION, ENGINE, page 
40-12 SERVICE BULLETIN, after, "Service 
Instructions for Cyclopac Series Air Cleaners", page 40- 
1.3, after "FW Series Cyclopac Air Cleaners", page 40- 
1.4, after "Service Procedure" and page 40-1.5, after 
"Element Cleaning Methods"; 


OPERATION GUIDE, page 8, after, "EVERY 150 
SERVICE METER UNITS OR 3 WEEKS", preceding, 
"Change air cleaner elements"; 


OPERATION GUIDE, page 9, preceding note: 3; 


OPERATION GUIDE, page 12, after, "AIR INDUCTION 
AND EXHAUST SYSTEM" 


SYSTEMS OPERATION TESTING AND ADJUSTING, 
3208, INDUSTRIAL & MARINE ENGINES, page 15, 
after, "AIR INLET AND EXHAUST SYSTEM' 


3208, INDUSTRIAL & MARINE ENGINES, page 39, 
preceding problem 19, "TOO MUCH WHITE OR GRAY 
SMOKE"; 


TM 5-3895-349-14&P 
C2 


DISASSEMBLY AND ASSEMBLY 3208 INDUSTRIAL & 
MARINE ENGINES, page 6, after "AIR CLEANER FUEL 
INJECTION LINES; 


DISASSEMBLY AND ASSEMBLY 3208 INDUSTRIAL & 
MARINE ENGINES, page 7, after "AIR INLET 
MANFOLD"; 


DISASSEMBLY AND ASSEMBLY 3208 INDUSTRIAL & 
MARINE ENGINES, page 8, after "AIR CLEANER"; 


DISASSEMBLY AND ASSEMBLY 3208 INDUSTRIAL & 
MARINE ENGINES, page 9, preceding, "REMOVE A 
INLET MANIFOLD (INDUSTRIAL ENGINE)"; 


DISASSEMBLY AND ASSEMBLY 3208 INDUSTRIAL & 
MARINE ENGINES, page 11, after, "FUEL INJECTION 
PUMP HOUSING AND GOVERNOR"; 


DISASSEMBLY AND ASSEMBLY 3208 INDUSTRIAL & 
MARINE ENGINES, page 14, after, "FUEL INJECTION 
PUMP HOUSING AND GOVERNOR"; 


OPERATION MANUAL, page 200-1.1, after, 1.2.3. 
SAFETY PRECAUTIONS; 


MAINTENANCE, page 400-4.2, after, "CHECK AIR 
CLEANER RESTRICION INDICATOR' 


MAINTENANCE, page  400-5.1, after, "ENGINE 
CRANKS OVER BUT FAILS TO START", preceding 
item 4; 


VENDOR LITERATURE OPERATION GUIDE, page 8, 
after, "EVERY 150 SERVICE METER UNITS OR 3 
WEEKS"; 


VENDOR LITERATURE OPERATION GUIDE, page 
12, after, "AIR INDUCTION AND EXHAUST SYSTEM"; 


VENDOR LITERATURE OPERATION GUIDE, page 
25, Service bulletin, after, "Proper service improves 
performance-cuts operating costs"; 


APPENDIX С, page 15, preceding, "0304 Air Cleaner"; 


ORGANIZATIONAL PREVENTIVE MAINTENANCE 
CHECKS AND SERVICES, page 42, preceding, "AIR 


CLEANER": 


If NBC exposure is suspected, all air filter 
media should be handled by personnel 
wearing protective equipment. Consult your 
unit NBC Officer or NBC NCO for appropriate 
handling or disposal instructions. 


SPECIFICATIONS FOR 3208 INDUSTRAL & MARINE 
ENGINES, page 50-2.1, add the following after the first 
sentence in the paragraph on, MAINTENANCE: 


CAUTION 


Do not attempt this check with cold oil. Failure to follow 
this procedure may result in damage to equipment." 
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To bring the oil temperature to this specification, it is 

necessary to either work the machine or "stall out the 

converter. Where the former means is impractical, the 

later means should be employed as follows: engage 

shift levers in forward and high speed and apply brakes. 

Accelerate engine half to 3/4 throttle. Hold stall until 
desired converter outlet temperature is reached. 


CAUTION 


Full throttle stall speeds for excessive length of time will 
overheat the converter. 


By Order of the Secretary of the Army: 


GORDON R. SULLIVAN 
General, United states Amy 
Chief of Staff 
Official: 


PATRICIA P. HICKERSON 
Brigadier General United States Army 
The Adjutant General 


Distribution: 
To be distributed in accordance with DA Form 12-25-E (Block 0322) Operator, Unit, Direct and General Support 
maintenance requirements for TM5-3895-349-14&P. 


Change іп force C1 


TM 5-389349-14&P 


C1 
Change HEADQUARTERS 
DEPARTMENT OF THE ARMY 
No. 1 WASHINGTON, D.C. 7 July 1982 


OPERATOR'S, ORGANIZATIONAL, DIRECT SUPPORT 
AND GENERAL SUPPORT MAINTENANCE MANUAL 
(INCLUDING REPAIR PARTS INFORMATION AND SUPPLEMENTAL 
MAINTENANCE AND REPAIR PARTS INSTRUCTIONS) 


COMPACTOR, HIGH SPEED, TAMPING 
SELFPROPELLED (CCE) 
BOMAG MODEL K300 
NSN 3895-01-024-4064 
TM 5-3895-349-14&P 25 April 1980 is changed as follows: 


Page i, below the title. REPORTING OF ERRORS is superseded as follows: 


REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS 
You can help improve this manual. If you find any mistakes or if you know of a way to improve the procedures, 
please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank Forms), 


or DA Form 2028-2 located in the back of this publication direct to: US Amy Tank-Automotive Command, ATTN: 
DRSTA-MB, Warren, MI 48090. A reply will be furnished to you. 


Page 1-3.1. Numerical index is superseded as follows: 


NUMERICAL INDEX 


PART PAGE PART PAGE 
NO. DESCRIPTION NO. NO. DESCRIPTION NO. 
1040 Wheel Assembly, 
ВОННЕТОЛЕ uuu нации 2-5 1060 Shoe, Мһееі.................................... 2-5 
1041 Wheel Assembly, 1071 Pin, Сіеміб....................................г... 2-2 
Left ЕГОПЕ КККК 2-5 3-1 
1042 Wheel Assembly, 1077 Bearing, Thrust ................................ 2-2 
Right Rear 2-5 3-1 
1043 Wheel Assembly, 3-2 
Leit Rear голини 2-5 1181 Tank Ене... 4-5 
1045 Plate, Cover ....................................... 2-5 1191 Panel, Engine R.H............................ 2-3 
1046 Сар, Wheel ........................................ 2-5 1192 Fender Weldment............................. 2-3 
1047 Stud, Cover Plate ............................... 2-5 1207 Joint, Вай. гасне 7-3 
1048 Gasket, Cover Plate ........................... 2-5 7-6 
1 
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NUMERICAL INDEX - Continued 


PAGE 


DESCRIPTION NO. 
Collar, Shift ........................................ 7-3 
7-6 
Knob, Shift .......................................... 7-3 
7-6 
Hourmeter ........................................... 2-6 
8-1 
Gauge, Oil Pressure............................. 2-6 
8-1 
Sender, Oil Pressure ........................... 4-6 
5-2 
8-1 
Console Assembly, 
СОАО z a u айыл бири дай 2-6 
Panel, Top: cte 2-6 
Block, Ніпде........................Т0....- 1. 7-5 
Cap, Filler... 4-5 
Panel, Engine L.H. .............................. 2-3 
Bearing неин 7-1 
Filter, Hydraulic Oil .............................. 2-1 
Вайегу нененнена 8-1 
Switch, Light ....................................... 2-6 
8-1 
Headlight............................................. 2-6 
8-1 
Light, Rear ......................2 22.1... 3-1 
8-1 
Light, Panel КИК КККК СОО ОООО 2-6 
8-1 
Cleaner ПЕТ 4-1 
Hood, Air Inlet ..................................... 4-1 
Mounting Band, Filter ......................... 4-1 
Elbow, Вирбег..................................... 4-1 
Бейисерьмуиыеритатар ито 4-1 
Clamp, Hose........................................ 4-1 
Windshield Assembly .......................... 2-8 
Frame, Windshield .............................. 2-8 
Glass, Windshield ............................... 2-8 
Эр, Seals t а nee 2-8 
91р; еа: иаа 2-8 
Clamp, Hose ....................................... 4-3 
DO AL: a РОН НС С. 2-1 
Angle, Mounting .................................. 4-4 
Mount, Vibration ................................. 4-4 
Bracket, Mounting................................ 4-4 
Clamp, Rubber ................................... 2-3 
4-1 
Yoke, Сіеміб........................ 7-1 
7-3 
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PART 


NO. 
1946 


1963 
1966 


PAGE 
DESCRIPTION NO. 

Element, Hydraulic 
РЕГ аа ана ЛУО К 2-1 
Clamp, Exhaust................................ 4-2 
Spring, Return.................................. 7-5 
Tubing, Air Inlet. ............................... 4-1 
АЕ алани 2-6 

8-1 
Тасһотеїег...................................... 2-6 
Hose, Filter to Епоіпе....................... 4-5 
Сатр...о. aa 4-3 
Block, Muffler .................................. 4-2 
Angle, Mounting ............................... 4-4 
Angle, Transmission 
Mounting не 4-4 
Bracket, Transmission 
Mounting.......................................... 4-4 
Bushing, Dozer................................. 2-2 
Mechanism, Seat 
SUSPENSION ...................................... 2-1 
Element, Air Cleaner ....................... 4-1 
Filter Assembly, Fuel........................ 4-5 
Element, Fuel Filter .......................... 4-5 
Tool Box Assembly.......................... 3-1 
Gun, Grease .................................... 3-1 
Lever, Parking Brake ....................... 7-2 
Cable, Parking Brake........................ 7-2 
ГОП mua tuse ento e РЕА 2-3 

8-1 
ША nene PEEL 7-1 
Lock, Tool Box ................................. 3-1 
Key, Tool Box .................................. 3-1 
Master Cylinder, Brake ..................... 7-1 
Hose, Extension .............................. 3-1 
Spinner, Wheel ................................ 7-4 
Seal Set, Dozer 
Суіпдег....ГГ2. 4 6-9 
Angle, Trans В.Н. 
Mounting.......................................... 4-4 
Rod Assembly, Cylinder ................... 8-9 
Piston, Cylinder ............................... 6-9 
Head, Cylinder ................................ 6-9 
Tube a Base Assembly..................... 6-9 
Locknut, Cylinder ............................. 6-9 
Dozer Weldment .............................. 2-2 
Tooth, Cleaner ................................. 2-4 
Plate: ВО: ашшы ышыра a 2-4 
Clamp, Air Inlet ................................ 4-1 
Bolt, Dozer Едде.............................. 2-2 


PART 
NO. 


2261 


2339 
2340 
2350 
2353 
2356 
2360 


2361 
2362 


2363 
2379 
2382 
2395 
2420 


2421 
2423 
2445 


2456 
2485 
2486 
2488 
2489 
2490 
2500 
2504 


2517 
2523 
2562 
2565 


2580 
2590 


2591 
2592 
2612 


2613 
2615 


NUMERICAL INDEX - Continued 


PAGE 
DESCRIPTION NO. 
Repair Kit, Master 
УПЧ iioc tete ttes 7-1 
Gauge, Ой Temperature ..................... 2-6 
Gauge, Water Temperature ................ 2-6 
0-Сатр....о... аш 4-1 
Spacer, Parking Brake......................... 7-2 
Washer, Snubbing ма. 4-4 
Plate, Transmission 
F-N-R . sss 2-1 
2-7 
Plate, Dozer Control ........................... 2-1 
2-7 
Plate, Safety Precaution ..................... 2-6 
2-7 
Protector, Hose ................................... 6-1 
Sleeve, Steering Column .................... 7-4 
Cap, Radiator...................................... 4-3 
Washer, Fender .................................. 2-3 
Cable, Transmission 
F-N-R .. уллуланы. 7-6 
Cable, Transmission Speed ................. 7-6 
Pushrod, Dozer Control ....................... 7-3 
Switch, Key Start ................................ 2-6 
8-1 
Panel, Bottom ..................................... 2-6 
Tube, Exhaust..................................... 4-2 
Elbow, Exhaust.................................... 4-2 
Tubing, Flexible................................... 4-2 
Muffler, L.H. ........................................ 4-2 
Muffler, R.H......................................... 4-2 
Tool Set.............................................. 3-1 
Socket, Electrical ................................ 2-6 
8-1 
Plate, Identification.............................. 2-7 
Hose, Вгаке......................................... 7-1 
Hose, Brake ........................................ 7-1 
Gauge Assembly, Level ...................... 2-1 
4-5 
Damper .........лаа а. 2-6 
Nameplate, Parking Вгаке................... 2-1 
2-7 
Nameplate, "Apply" ............................. 2-1 
2-7 
Nameplate, "Release" ......................... 2-1 
2-7 
Mount, Виррег..................................... 4-3 
Plate, Bolt............................................ 4-3 
Plate, Bolt............................................ 4-3 
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PART 


NO. 


2628 
2634 
2638 
2668 
2687 
2689 
2695 


2697 
2700 
2707 


2709 


2712 
2713 
2725 


2729 
2731 
2757 
2758 
2793 


2827 


2847 
2859 
2861 
2971 
2894 


2895 
2896 
2899 
2900 
2901 
2902 
2903 
2909 
2934 


2939 
2944 
2949 
2991 
2992 


DESCRIPTION 


Safety Link Assembly....................... 
Clamp, Ное: „ааа: 
Pedal? Braké Z. T S Z а: 
bo meni sa Tis T uu Tula ыыы 
Harness, Headlight. .......................... 
Clamp .7-4 

Seal, Filter ....................................... 
2696 Gasket, Element 
Seal, Rubber ................................... 
Hose, Filler-Breather ....................... 
Dipstick, Transmission 

(ОП edem ауды tt Пааа ера ора оаа 
Fitting Assembly, 
Орзискниинаненнннн 
Wing Nut Assembly ......................... 
Screw, Shoulder .............................. 
Bracket, Transmission 

Cable .. 7-6 

Plug; Filler RR 
Fitting, Brass ................................... 
Bearing, Thrust................................. 
Bearing, Thrust................................. 
Cylinder, Dozer ................................ 


Cock, Drain....................................... 


Center Joint Weldment .................... 
Pin; PIVeti 20200002000 елесін 
Washer, Thrust ................................ 
Frame Weldment, Front................... 
Plate, Ignition Key ............................ 


Pin, Рімой..................2.224.... 
PIN олег мез игикағыды ЫДЫ 
Pin Assembly, Top Pivot ................. 
Flange, Top Bearing ........................ 
Washer, Top Pin.............................. 
Collar, Bearing Mounting ................. 
Pivot, Stop О.................................... 
Slug, Cap Locking ............................ 
Decal, "K" Koehring 

Boag 
Decal, "К" Koehring.......................... 
Circlip, Center Joint.......................... 
Cover, Оірѕїіск................................. 
Cover, Inspection ............................. 
Lever, Speed ................................... 


PART 
NO. 


2993 
2994 
2995 
2996 
2997 
3005 
3009 


3010 


3011 
3012 
3013 
3014 
3020 
3021 
3022 
3024 
3026 
3027 
3028 
3037 
3040 
3042 
3043 
3045 
3047 
3052 
3053 
3054 
3082 
3086 
3092 
3093 
3094 
3096 
3098 
3107 
3109 
3110 
3111 
3112 
3114 
3115 
3118 
3121 
3129 
3130 
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DESCRIPTION NO. 

Lever, Shift F-R .................................. 7-6 
Lever; ЮО2еГ „а гаа 7-3 
Lever Weldment, Shiflt......................... 7-6 
Lever Weldment, Speed...................... 7-6 
Lever Weldment, Dozer....................... 7-3 
Bearing, Center ............................ ...... 5-1 
Seal, ОНИН зе нии 2-1 

4-5 
Bolt, Hollow Mounting.......................... 2-1 

4-5 
Valve Assembly, By-Pass.................... 2-1 
Spring, Сопіса!.................2.22.... 2-1 
Head, Filter ......................................... 2-1 
Belt Assembly, Seat. ........................... 2-1 
Hose, Valve to Bulkhead ..................... 6-1 
Hose, Valve to Bulkhead ..................... 6-1 
Hose, Dozer Oylinder........................... 6-1 
Hose, Fuel Tank to Filter ..................... 4-5 
Hose, Center Joint............................... 3-2 
Hose, Center ЈОЇПЇ............................... 3-2 
Hose, Center ЈОЇПЇ............................... 3-2 
Nut, ҮоКе.................20.22.4. 5-1 
Cover, Side.......................................... 2-1 
Clamp Assembly, Battery .................... 3-1 
Cover, Battery Box .............................. 3-1 
Joint, Вай. ен 2-3 
Arm, Hood Holder................................ 2-3 
Support, Battery Cable ........................ 3-1 
Cable, Вайегу...................................... 8-1 
Cable, Вайегу...................................... 8-1 
Wire, Ground ...................................... 8-1 
Stopper, Pedal..................................... 7-5 
Tip; Drives aaa аа аа 2-6 
Decal, "Warning" ................................ 2-7 
Decal, "Diesel Fuel Only"..................... 2-7 
Decal, "Hydraulic Oil Only". ................. 2-7 
Guard, Radiator................................... 2-3 
Hose, Tee to Вгаке.............................. 5-2 
Nipple, Ріре......................................... 5-2 
Adapter, Body...................................... 5-2 
ева, 5-2 
NUD eee aaa aaa 5-2 
Gasket, Filter Неаа.............................. 2-1 
Ва з з э RR 3-1 
Cover, Inspection................................. 2-1 
Саке DEIN 6-1 
Gasket, Inspection Cover .................... 2-1 
Cable, Throttle..................................... 7-5 
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PART 


NO. 


3131 
3132 
3135 
3136 
3137 
3161 


3167 
3168 
3169 
3170 
3185 
3189 


3190 
3191 


3192 


3193 
3194 
3209 
3217 
3218 
3222 
3230 
3231 


3240 
3245 
3267 
3278 
3283 


3285 
3286 


3288 
3289 
3290 
3294 
3297 
3298 
3401 


PAGE 
DESCRIPTION NO. 
[OU 7-5 
РіП езді балдарда Ды аға аа тады? 7-5 
Pedal Assembly, Throttle.................. 7-5 
Pedal Weldment, Throttle................. 7-5 
Pin, Throttle Pedal ........................... 7-5 
Pin, Сіеміб........................ 7-2 
7-6 
Gasket, Тапк.................................... 4-3 
Gasket, Permastick .......................... 4-3 
Hose, Overflow................................. 4-3 
Clip, Overflow Hose ......................... 4-3 
Strainer, Filter .................................. 2-1 
Decal, "Engine Oil 
Ргеввиге".........2..2 2-6 
2-7 
Decal, "Trans. Oil Тетр."................. 2-6 
2-7 
Decal, "Water Eng. Temp." .............. 2-6 
2-7 
Decal, "Converter Oil 
РГебвуика аа Ан АСЫҒЫ СЫМЫ з 2-6 
2-7 
Tube, Dipstick. ................................. 5-2 
Bracket, Dipstick Tube...................... 5-2 
Pipe, Ѕїор ........................................ 3-1 
Washer, ҮоКе................................... 5-1 
Tow Hook Assembly ......................... 9-10 
Pipas 643. маны E EE EN 9-10 
Pin, Сіемів..................2.2.2.... 7-3 
Pin, Сем? .................2.2.2.... 7-1 
7-3 
Harness, Rear Гатр......................... 8-1 
Plate, "Warning-No Space" .............. 2-7 
Edge, Dozer .................................... 2-2 
Indicator, Restriction......................... 4-1 
Nameplate, Operator's 
Caution ........................................... 2-1 
2-7 
Protector, Key Switch ...................... 2-6 
Light, Warning.................................. 2-6 
8-1 
Bracket, Oil Filler.............................. 5-2 
Plate, В.Н. Ѕіае................................ 4-4 
Plate, L.H. Ѕіае................................ 4-4 
Tubing, Air іпіей..................... 4-1 
Elbow, Manifold L.H. ........................ 4-2 
Elbow, Manifold R.H......................... 4-2 
Cap Assembly, Filler ........................ 2-1 


PART 
NO. 


3402 
3418 


3421 
3422 
3425 
3441 


3443 


3459 
3461 


3462 
3472 
3473 
3481 
3490 


3492 


3493 
3502 
3503 
3531 
3535 
3536 
3538 
3539 
3540 
3541 
3545 
3583 
3600 
3601 
3603 
3604 
3605 
3606 
3607 
3608 
3609 
3610 
3611 
3613 
3614 
3617 
3618 
3619 
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PAGE 
DESCRIPTION NO. 
Сар; ЕШег:. —— 2-1 
Relay, Warning Light .......................... 2-6 
8-1 
Bracket, Emergency Switch ................. 7-2 
Hood Assembly ................................... 2-3 
Pin, Dozer Clevis................................. 2-2 
Switch, Hand Brake ............................. 7-2 
8-1 
Holder, Fuse ....................................... 2-6 
8-1 
Clip, Spring нн 2-3 
ЕПСС TE a с Ма ДАҒЫ АУАДАҒЫ ааа. 2-6 
8-1 
Harness, Fuseholder............................ 8-1 
Mount, Rad Top Rubber ...................... 4-3 
Harness, Heater Horn ......................... 8-1 
Stud, Axle 2.2.2.2... ... 3-1 
Relay, Horn ......................................... 2-3 
8-1 
Sublever, Emergency .......................... 
Brakes ese ed пори до до деј доо Ди Оли 7-2 
Bracket, Cable .................................... 7-2 
Bolt, Shoulder ..................................... 2-1 
Bolt; Bye: x: etd 2-1 
Base, Seat Mounting ........................... 2-1 
Tank Assembly, Hydraulic .................. 2-1 
Bracket, Air Inlet Мід .......................... 4-1 
Shroud, Ваа. ....................................... 4-3 
Hose, Fuel Return................................ 4-5 
Mount, Engine. ................................... 4-4 
Bracket, Throttle Cable ........................ 7-5 
Valve, Shut-O!f.................................... 4-5 
Clamp, Air Inlet Hood. ......................... 4-1 
Manual, Parts ...................................... 9-12 
Engine АѕѕетбЫіу................................. 4-7 
Element, Fuel Filter ............................. 4-5 
Element, Oil Filter..............................-. 4-6 
Element, Trans Oil Filter. .................... 5-2 
Guard, Fan L.H.................................... 4-3 
Guard, Fan R.H................................... 4-3 
Cable, Тасһотеїег.............................. 2-6 
Harness, Main Wiring .......................... 8-1 
Seal, Shaft Пір.........2............ 6-3 
Cover, Shaft Епа................................. 6-3 
Bearing, ВоШег................................ггг.. 6-3 
Seal, Gasket ....................................... 6-3 
Plate, Thrust........................................ 6-3 
Seal, Pocket ....................................... 6-3 
Seal, Ring ........................................... 6-3 
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PART PAGE 
NO. DESCRIPTION NO. 

3620 Cover, Port Епа................................ 6-3 
3622 Washer олово 6-3 
3626 Section Assembly, Relief.................. 6-2 
3628 Section Assembly, Float ................... 6-2 
3629 Cover Assembly, Right..................... 6-2 
3632 Lockwasher...................................... 6-2 
3633 Yoke, Spool ..................................... 6-2 
3645 Valve, Масиаїог................................ 4-1 
3647 Plate, Warning-Ear 

Рговесіоп......................................ə к 2-6 

2-7 

3648 Yoke, Clevis..................................... 7-2 
3649 Harness, Alternator- 

Ammeter 2... 8-1 
3656 Сготте... аа. 3-1 
3674 Bag, Army нн 9-12 
3679 Nipple, Pipe...................................... 4-6 
3680 Manual, Рагїѕ................................... 9-12 
3681 Manual, Service ............................... 9-12 
3682 Manual, Operation ........................... 9-12 
3683 Radiator Assembly .......................... 4-3 
3684 Tank Assembly, Top......................... 4-3 
3685 Tank Assembly, Bottom ................... 4-3 
3686 Hose, Top Ваа................................. 4-3 
3687 Hose, Bottom Ваа............................ 4-3 
3689 Hose, Ваа ....................................... 4-3 
3690 Decal, "K300" Мһіїе......................... 2-7 
3691 Decal, "Bomag" White...................... 2-7 
3692 Plate, Cap Bayonet .......................... 2-1 
3693 Gasket, Сар..................................... 2-1 
3694 Strainer, Flanged Cap ...................... 2-1 
3695 Spacer. ............................................ 2-1 
3696 Spring, Ву-Раѕѕ................................ 2-1 
3697 Guide, Valve .................................... 2-1 
3698 Guide, Valve .................................... 2-1 
3699 Сар, Stem ............................................ 2-1 
3700 Screw, Valve. ................................... 2-1 
3701 Миколо stone описали 2-1 
3702 Веіаттёг u. L L au ite: 2-1 
3720 Тее, Адарїег.................................... 6-1 
3721 Housing, Cylinder ............................. 7-1 
3722 Piston, Low Pressure. ....................... 7-1 
3723 Spring, Secondary Return ................. 7-1 
3724 | Spring, Primary Return..................... 7-1 
3725 Piston, High Pressure ...................... 7-1 
3726 | Plug, End ........................................ 7-1 
3727 Cup, Low Pressure .......................... 7-1 
3728 Piston Assembly, Relief 

Маме uka aa CAA aie eee ieee cet 7-1 


PART 
NO. 


3729 
3730 
3731 
3732 
3733 
3734 
3735 
3736 
3737 
3738 
3739 
3740 
3741 
3742 
3743 
3746 
3752 
3758 
3764 
3765 
3766 


3767 
3768 
3769 
3770 


3774 


3775 
3780 


3781 
3785 
3787 
3788 
3790 
3791 
3792 
3794 
3795 


3799 


3800 
3801 
3802 
3803 
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PAGE 
DESCRIPTION NO. 
Gasket, Filler Plug ............................... 7-1 
Screw, Relief Adjusting........................ 7-1 
Spring, Relief Valve ............................ 7-1 
Plug Assembly, Filler .......................... 7-1 
Gasket, End Plug ................................ 7-1 
Spring, Check Valve............................ 7-1 
Cup, High Pressure ............................. 7-1 
Seal, End Plug .................................... 7-1 
Valve, Check ...................................... 7-1 
Seat, Check Valve .............................. 7-1 
Disc, Relief Valve Check ..................... 7-1 
Gasket, Relief Valve............................ 7-1 
Spring, Check Оіѕс.............................. 7-1 
Pin, Disc Spring Cotter ........................ 7-1 
Cup, Secondary .................................. 7-1 
Support Arm, Right ............................. 4-3 
Air-Oil Cooler Assembly....................... 4-3 
Support Arm, ева. 4-3 
Plate, Lifting Procedure ....................... 2-7 
Plate, Tiedown Procedure.................... 2-7 
Pump Assembly, Dozer ...................... 6-1 
6-3 
Housing, Gear .................................... 6-3 
Gear Shaft & Driven Gear ................... 6-3 
Cap Screw .......................................... 6-3 
Sling Assembly, Machine 
Lifting. ined RR 9-12 
Plate, Speed "1-2-3"............................ 2-1 
2-7 
Adapter, Tachometer Cable................. 2-6 
Valve, Dozer Hydraulic ........................ 6-1 
6-1 
Seal, Quad Spool ............................... 6-2 
Plate, Гибгісаїйоп................................. 2-7 
Seal, Small Section ............................. 6-2 
Seal, Large Section............................. 6-2 
Transmission Assembly ...................... 5-3 
Bracket, Relief Valve........................... 6-4 
Book, Log ........................................ 9-12 
Core в Header Assembly .................... 4-3 
Frame & Header Bar 
Assembly нн 4-3 
Hose, Valve to Hydraulic 
Tapis УН: 6-1 
Frame Weldment, Rear ...................... 3-1 
Seal, Ріѕїоп......................................... 6-9 
Seal, Piston Rod.................................. 6-9 
Seal, Head Tube ................................. 6-9 


K300 


PART 


NO. 


3804 
3805 
3806 
3807 
3808 
3809 
3810 
3811 
3812 
3813 
3815 
3816 
3819 
3830 
3832 
3833 
3834 
3835 
3838 
3840 
3842 


3843 
3845 
3846 
3848 
3849 
3881 
3882 


3883 
3884 
3885 
3886 
3887 
3888 
3889 
3890 
3891 
3910 


3911 
3912 
3913 
3914 
3916 
3917 
3918 


PAGE 
DESCRIPTION NO. 

Washer, Head Tube ........................ 6-9 
ferto 6-9 
Wiper POS. аала: 6-9 
Seal PISTON лнн: 6-8 
Seal, Piston Rod .............................. 6-8 
Seal, Head Tube .............................. 6-8 
Washer, Head Tube ......................... 6-8 
Seal, Ной... ы... 6-8 
Wiper, Воа....................................... 6-8 
Pin, Сем? нн 7-2 
Seal Kit, Pump ................................ 6-3 
Рд; Peru y А ділі бат» 6-3 
Reducer .......................................... 5-2 
Seal Kit, Dozer Маме....................... 6-2 
Plate, Сомег..................................... 3-1 
Radiator Assembly .......................... 4-3 
Tank Assembly, Bottom ................... 4-3 
Bracket, Steering.............................. 3-1 
Cover, Bulkhead............................... 2-1 
Plate, Front Floor ............................ 2-3 
Hose, Hydraulic Tank to 
Pumps oa irae s 6-1 
Hose, Pump to Valve ....................... 6-1 
Valve, Сһеск.................................... 6-4 
Valve, Check ................................... 6-1 
Grommet, Rubber ............................ 7-6 
Nut, Center ЈОЇПЇ.............................. 3-2 
Relief Assembly, Main ..................... 6-2 
Relief Assembly, Cylinder 
POL S eee MEM 6-2 
Bonnet, Float Positioner ................... 6-2 
Bolt, Hex Неаа................................. 6-9 
Seal, Ball Guide .............................. 6-2 
Washer, Screw Ѕеа!......................... 6-2 
Seal, No. 16 Ріцд............................. 6-2 
Seal, No. 20 РІџ9............................. 6-2 
Seal, Outer Spool............................. 6-2 
Seal, Port Relief, Body ..................... 6-2 
Seal, Port Relief, Seat...................... 6-2 
Pump Assembly, Steering ................ 6-4 

6-6 
Body, Steering Pump ...................... 6-6 
Pin, Dowel нн 6-6 
Cover, Front .................................... 6-6 
DCA AG а 6-6 
Gear, Driven .................................... 6-6 
Gear and Shaft, Drive ..................... 6-6 
Plate, Wear ..................................... 6-6 


PART 
NO. 


3919 
3920 
3921 
3922 
3925 
3927 
3928 
3930 


3931 
3932 
3933 
3934 
3935 
3936 
3937 
3938 
3939 
3940 
3941 
3942 
3943 
3944 
3954 
3955 
3980 
3983 
3985 
3986 
3987 
4104 
4106 


4118 
4122 


4202 
4203 
4204 
4205 
4206 
4207 


4208 
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PAGE 
DESCRIPTION NO. 
Seal Kit, Steering Pump ...................... 6-6 
Оба даа рында E 6-6 
Seal. ааа iR а Дадан 6-6 
ӨЙ! сорылады роми Шалы СК 6-6 
Bushing, Bracket .............................. 3-2 
Bracket, Bottom Hose.......................... 3-2 
Bracket, Тор Hose .............................. 3-2 
Pump Assembly .................................. 6-6 
6-4 
Cover, Shaft End ................................ 6-6 
Plug, Port... 6-6 
Bearing, Roller .................................... 6-6 
Plate, Тһгиѕї........................................ 6-6 
Housing, беаг..................................... 6-6 
Cover, Port End .................................. 6-6 
Gear and Shaft беі.............................. 6-6 
Ма Ве ау дайрысдыса a m aN 6-6 
Screw, Mounting.................................. 6-6 
Seah К ыл th 6-6 
Seal, Shaft Lip .................................... 6-6 
Seal, Ring............................................ 6-6 
Seal, Strip ........................................... 6-6 
Seal, Gasket........................................ 6-6 
Fan (6 Віаде)....................................... 4-6 
СОДІЄІ LES 4-3 
Button, Starter .................................... 2-6 
Plate, Starter ...................................... 2-6 
Shroud, Assembly ............................... 4-3 
Guard, Fan R.H................................... 4-3 
Guard, Fan L.H ................................... 4-3 
Cover, Front Floor Plate ...................... 2-3 
Plate Assembly, Rear 
(Еее а rn eue a or a i a 2-3 
Seal KE шаны Qa ыйы шаан. 6-8 
Cylinder, Steering ............................... 6-4 
6-8 
Valve, Steering Relief ......................... 6-4 
6-7 
Valve, Steering ................................... 6-4 
6-5 
Hose, Steering Pump to 
БЕЛЕТ Ж нии 6-4 
Hose, Relief to Steering....................... 6-4 
Nipple, Pipe ........................................ 6-4 
Hose, Relief to Hydraulic ..................... 
"Lans голини ОО a nc da ДАЯ 6-4 
Hose, Steering to 
Cylinder .....м..л04 ааа. 6-4 
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PART 


NO. 
4209 
4210 
4211 


4215 
4216 
4217 


4218 
4223 
4224 
4232 
4233 
4234 
4235 
4236 
4237 
4238 
4239 
4244 
4245 
4246 
4247 


4250 
4254 
4255 
4256 
4257 


4258 
4259 


4260 
4276 
4277 
4278 
4279 
4280 
4281 
4282 
4283 
4284 
4285 
4286 
4287 


DESCRIPTION 


Hose, Steering to 

LG [Too [T РИНИТТЕ 
Hose, Cylinders Cross 
eui 
Hose, Tank to Steering 

PUMP ies E ща 
Column, Steering ............................. 
Wheel, Steering .............................. 
Button Kit, Ногп......................... 


Nut, Steering Wheel ......................... 
Gasket, Steering Pump .................... 
Hose, Steering to Relief.................... 
Shaft Assembly, Center .................... 
Sha" Assembly, Веаг........................ 
Shaft Assembly, Front ...................... 
оке о 
Сар & Bolt АѕѕетЫ/у........................ 
Bolt, Self-Locking ............................ 
Cap, Bearing Race ........................... 
Во peso pp S 
Hose Assembly, Cooler ................... 
Axle, Rear ....................................... 
Hose Assembly, Cooler .................... 
Hose Assembly, Cooler to 

Cooler 2а 
Axle, Front... 
Yoke Assembly, Sleeve.................... 
Repair КЕ... 
Ring, Snap ...................................... 
Journal Cross & Bearing 

Ass'y Ld eset ea a 
Repair Kit ........................................ 
Journal Cross & Bearing 
Аббузазтидндадықимгсыры а аа 
Cover Kit ......................................... 
Tube & Base Assembly ................... 
Rod, Piston....................................... 
Locknut u КОО КОО 
Pisigiy, uytu aaa PME 
Head оо 
Тире, Stop........................................ 
Drive, Steering Valve ....................... 
Plate, Steering Valve........................ 
Gerotor Set ...................................... 
эрасег ааа 
Spacer ............................................ 
Spline.. ............................................ 


6-4 


5-1 
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PAGE 


DESCRIPTION NO. 
брасе....л2г4..4040 АЕ 6-5 
бар End аа 6-5 
Screw, Cap.......................................... 6-5 
Screw, Cap.......................................... 6-5 
Зеа МЕНИ 6-5 
Plate, Mounting .................................. 6-5 
Bushing, Locator ................................. 6-5 
Bearing Kit .......................................... 6-5 
Locator, Bearing ................................. 6-5 
Race, Веагіпд...................................... 6-5 
Ваг пд 6-5 
Control Assembly ................................ 6-5 
Plugs Seal x. etes 6-5 
Seat, Сһеск......................................... 6-5 
Ball, Steel ........................................... 6-5 
Spring, Compression ........................... 6-5 
Pin, Centering 2.22.2222. 6-5 
(зар; ВЕ отлить 5-1 
Washer, Ѕїееі...................................... 5-1 
Washer, Cork ..................................... 5-1 
бараи ME MI M ME 6-7 
Body oti ыпты MIELE РО 6-7 
Kit, Valve Rebuilding ........................... 6-7 
Kit; Seal. aee e АТЫМА ДАЛАР 6-7 
Spring, Ріоі.................2.2........ 6-7 
Kit, Piston and Cylinder ....................... 6-7 
Spring, Piston ..................................... 6-7 
PODDOb «mccum атыы m md 6-7 
Screw, Adjusting ................................. 6-7 
Cable, Horn Button ............................. 7-4 
Hose Assembly, Bottom....................... 
СО ебат anura a te ыа СТА ТАР 5-2 
Hose Assembly, Тее10........................ 
Brake: mmn abuser Tee TRA 5-2 
Seal: Oll zu tiet ate E 6-5 
Seal, Quad Віпд.................................. 6-5 
Seal, 0 Біпд......................... 6-5 
Seal, 0 Віпд....... нн 6-5 
0 Ring, Воау........................................ 6-7 
0 Ring, Relief Bogy.............................. 6-2 
Washer, Back Up................................. 6-7 
0 Ring, Relief Bogy.............................. 6-2 

6-7 
Washer, Back Up................................. 6-2 
6-7 
Housing, Relief Valve ......................... 6-7 
Gasket, Cap ........................................ 6-7 
CIBO ИИТИИ 6-7 
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PART 
NO. DESCRIPTION 
4384 ipn 
4385 Ring, Retaining .......................... 
4386 Pin, Wire ................................... 
4387 Plate, Striker ............................. 
4388 Retainer, Spring ......................... 
4389 Contact, Horn ............................ 
4390 Button, Horn............................... 
4391 Cover, Horn 

Button ....................................... 
4392 Spring, Contact ......................... 
4393 Spacer Contact ......................... 
4394 Screw, Horn Button .................... 
4414 Hose Assembly, 

GOO|er нн 
4415 Hose Assembly, 

ое i tee es 
1012-4-5 Ааарїег...................................... 
1012-4-6 Ааарїег...................................... 
1012-6-6 Ааарїег...................................... 
1012-12-10 Ааарїег...................................... 
1012-12-12 Ааарїег...................................... 
1012-12-16 Ааарїег...................................... 
1012-16-16 Ааарїег...................................... 
1012-20-20 Ааарїег...................................... 
1015-4-6 Ааарїег...................................... 
1015-12-12 Ааарїег...................................... 
1018-5-5 Ааарїег...................................... 
1021-2-5 Ааарїег...................................... 
1021-8-10 Ааарїег...................................... 
1025-16-16 Elbow, Adapter........................... 
1025-20-20 Elbow, Adapter .......................... 
1032-12-10 Tee, Adapter ............................. 
1037-16-16 Ебому......................................... 
1040-8-10 Ааарїег...................................... 
1040-10-10 Ааарїег...................................... 
1040-12-12 Ааарїег...................................... 
1040-12-16 Ааарїег...................................... 
1040-16-16 Ааарїег...................................... 
1040-20-20 Ааарїег...................................... 
1042-6-8 Ааарїег...................................... 
1042-12-12 Ааарїег...................................... 
1048-16-16 Elbow, Adapter .......................... 
1093-4-2 Reducer..................................... 
1093-12-4 Reducer..................................... 
1093-12-6 Веадисег..................................... 
1093-12-8 Reducer..................................... 


NUMERICAL INDEX - Continued 


PART PAGE PART PAGE 
NO. DESCRIPTION NO. NO. DESCRIPTION NO. 
1093-20-16 Reducer ...................................... 6-4 236395 Switch, Neutral .......................... 8-1 
1248-219 Сбеа,ОНІіпд....................... 6-1 1N8207 Pulley, Alternator 
1248-222 Seal, 0 Віпд ................................ 6-1 ІШЕР e 4-6 
1249-6 Seal; O Bing... 7-1 1N9398 Ршеу; Бапан 4-6 
1249-8 Seal, 0 Віпа................................. 6-4 2N2361 Рап renee ie 4-6 
1249-10 Seal, 0 Ring................................. 6-4 2М2777 Ри!еу......... анна 4-6 
1249-12 Seal, 0 Ring................................. 6-4 2М995 Dipstick, Engine 
1249-16 Seal, RUNG ................................ 6-1 ӨЛ ЕНІН 4-6 
1249-20 Seal, 0 Ring................................. 6-1 2P4230 Belt, Alternator .......................... 4-6 
2550-16 Flange, Split ................................ 6-1 4B2544 Belt Set, Fan ............................. 4-6 
2560-20 Flange, Split ................................ 6-1 4N3355 Switch, Oil 
2628-19 Clamp, Cable .............................. 2-3 Pressure .................................... 4-6 
5-2 8-1 
7-5 4N4316 Fuel Solenoid ............................ 8-1 
2628-24 Clamp, Cable............................... 2-6 4N6663 Pulley, Crankshaft ..................... 4-6 
2628-35 Clamp, Cable .............................. 2-3 4N8253 Motor, Starter ............................ 4-6 
2628-40 Clamp, Cable .............................. 2-3 4N8580 Belt Set, Water 
2-6 Ри ро: 4-6 
2628-48 Clamp, Cable .............................. 5-2 6N12 Diode Harness .......................... 8-1 
15850-12 Cross, Adapter ............................ 5-2 6N8355 Body, Panel Light....................... 2-6 
15858-12-12 Swivel, Adapter ........................... 5-2 7M9957 Bulb, Panel Light........................ 2-6 
15862-12-12 Tee, Adapter ............................... 5-2 9M1974 Washer, Fan 
16913-12-12 Tee, Adapter ............................... 5-2 Mounting ................................... 4-6 
103522 Nut, Wheel ............................ 5-4 9L 6298 Alternator.................................... 4-6 
120218 Stud, Wheel ................................ 5-4 8-1 
121062 Nut, Wheel Stud ......................... 5-4 9L7311 Pulley, 
145027 Relay, Starter Alternator.................................... 4-6 
Switch ......................................... 5-2 9L7626 Pulley, Camshaft........................ 4-6 
8-1 9L8439 Cap, Oil Filler............................. 4-6 
173094 Mount, Engine 216F-316M Swivel, Adapter.......................... 6-1 
Rubber ........................................ 4-4 S-114-B Bolt, Engine Mount..................... 4-4 
173773 Angle, Mounting........................... 4-4 S-1618 Bolt, Fan 
211433 Cap, Filler- Mounting ................................... 4-6 
Breather ...................................... 5-2 VP25K Resistor, Diode........................... 8-1 


Page 2-6.1 апа 2-6.2. Illustration and legend for control console assembly is superseded as follows. 
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REF. 

NO. DESCRIPTION QTY. 
1 Control Console Subassembly (incl. items 27... М... Ц Ц ЖКЖИе ныны 1 
2 Рапе Ре 1 
3 Washer, Hardened Flat 3/8 Піатевйег................ғ4ҡйд.00..000 атты 12 
4 Bolt, Hex 3/8-16 UNC x 1 1опо.......... аа Кк е-е 
5 Panel:.'BOttOM RET P I E——————————M 
6 Washer, Hardened Flat 1/4 Піатейеі............еаннеы ытты 
7 Bolt Hex 14-20 UNC £ 3/4-EOFIg анн еее ее ее еее 
8 Nüt,.Hex:No:»6:32 UNG. зона аа e ee e eee ea О m enne 2 
9 Lockwasher, External Tooth No. 6 Diameter ............................1...02.000. те енен енеке нее 2 
10 DOCKET: ао ЛЕЛ АА Exec А ОА ОК АС 1 
11 Screw, Мо. 6-32 UNC x 3/4 | опод........ 92. 2 
12 Plate, Starter (Ser. Nos. 9050-ON опіу) ...... ИИ ее әеееетдә е 1 
13 Button, Starter (Ser. Nos. 9050-ON опу.... лл  елиххәееаы.зыə 1 
14 Plug, Chrome Button 3/4 Diameter ............ ы 1 
15a Plate, Ignition Key (Ser. Nos. 9050-ОМ).......... ннн ннн ннн 1 
15b Plate, Ignition Key (Ser. Nos 9001-9049) .................................................... nennen ннн. 1 
16 Protector, Key Switch (Ser. Nos. 9001-9049 опіу. ...... а эне 1 
17a Switch, Key Start (Ser. Nos. 9050-ОМ).......... т ммеекҡекнееее 1 
17b Switch, Key Start (Ser. Nos. 9001-9049 ..........әее 1 
18 Pacha ele aun со с ОАЕ НН ИО ОРА ра АА 1 
19 Mount; Bubber:;.-.:. n УЧИ ыра қаралары дара аралар тала m ааа rre deve T de e Рада a Ve DU 1 
20 FOOTE о E ОТЕ 1 
21 Gauge, Water Temperature .....лл ння 1 
22 ІНІСІ ДА LR 1 
23 Decal "Trans ОП Тетр....олл. жия жж 1 
24 Gauge, Ой Temperature IM 1 
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25 Locknut; Hex Б/8А11: UNG: адымдар нити икана asa рал ыы алы re de Te dee НОО Н 
26 Washer;.Hardened Flat-5/8:Diameter suu u иии A a re e а d a a s 


27 Bolt, Hex 5/8-11 UNC x 1-3/4 опо... 

28 Switch, Light (includes item 32)...................... ни еее ы 1 
29 Decal "Engine Oil Pres" .......... нн 1 
30 (запде;ОШРтевештеугисеми“алисамацаницаниаЯнаналананандадаладанайаниалиандаа ha ig 2 
31 Decal "Converter Oll Presse ЕЕЕ ТТТ 1 
32 FUSE ӨМС n АН Л О ООУ ГООО О КГ О ТГ СС 1 
33 Clan aber ооо MU UM DM M DD и DOM UM И ЕИ ЕИ АК пра 2 
34 Plate; Instructions io ere ie creer а 1 
35 Screw, Metallic Drive No. 4 x 5/16 Long .......... 8999. 8 
36 Eoeknut; Нех 3/8=1.6 ИМС: росвоомавтотартоке нан -- —————————— m 6 
37 Light, Ammeter У/агпіп0о о... Нн» еее.ң ЖО 1 
38 Relay, Warning ПО... ННыНІЫ. ее ы 1 
39 сСтатреСарівле лоно ооо сидик ши ы ы Кы ыкы A ОДА 4 
40 ізі Па дека а ЛАК” 2 
41 Adapter, Tachometer Cable (includes item 42) ................................................... 1 
42 Tip, Tachometer Adapter Drive ......................... их аыенееееееіі ы 1 
43 Lockwasher, External Tooth No. 10 Diameter ........... ә а 6 
44 NutHeéx. Мо. 10-24: UNG: «со. revertere eret rate Ак Ра а аа T V LET 6 
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REF. PART 
NO. DESCRIPTION QTY. NO. 
45 Gable; Tachomeler 3: à vr osos droite teet ымманарнынамыр др a erac ір ана Ең 1 3608 
46 Plug, Chrome Button 11/16 Diameter г ......... ы 1 -- 
47 Locknut, Нех 1/4-20 ЦЫС........оо:ш:н е-е 2 -- 
48 FUSE: Holder simu pus а ы арағы ды ырды ымды ыла ағы ыды о оо ы S Са 3 3443 
49 ma TE 3 3461 
50 Plate, Ear Protection... ecce eee АА РНН РЫ РА isa 1 3647 
51 Body: Panel Light. зло ол а ien eite e ie e eei ee en e ipee ee HE ie sss 1 6N8355 
52 BUD: Pans о быы н К aae e КЫ ЕЕЕ ЕЕЕ ЕЕЕ eve eve evene Н еее тебен АС ОНРО тд AN 1 7M9957 
53 Light, Panel (includes item 51 апа 52)............. нн 1 1569 
54 Decal "Water Eng Тетр"........ нн 1 3191 
55 Piri Roll:3/8Diameter x; “LONG ннн еее perpe e Te TE UE 2 -- 
12 
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Page 2-7.1 Legend for decals and nameplates is superseded as follows: 


PART 


NO. 


2360 
2361 
2362 
2517 
2590 
2591 
2592 
2894 
2934 
2939 
3093 
3094 
3096 
3189 
3190 
3191 
3192 
3245 
3283 
3647 
3690 
3691 
3764 
3765 
3774 
3785 
3817 
3982 
3983 


DECALS AND NAMEPLATES 


DESCRIPTION 


Plate, Transmission "Ғ-М-Н"”.......... 8 
Plate, Dozer Control 2...  . 9 
Plate, Instructions ............................ а 
Plate, K300 Identification .................... шините 
Plate, "Parking Вгаке" аннан нн й 
Plate Apply: saepe UT EDEN ERU нон 
Plate; Release ТЕРЕККЕ. 
Plate, Ignition Key (Ser. Nos. 9001-9049) ............................................................. 
Decal ЗК-АКовпгіпд Вот ад" за t e t detentus 
Беса; Е ел оре 
Decal, "Caution-Transmission Fluid Олу”....--ш 
Decal, "Diesel Fuel Опіу. ша -ь 
Decal; "Hydraulic; Oil Only?” знанын a aa aasia 
Decal "Engine OL PIES dde ee ee ee eR ERR ERR TER ek 
Decal; Trans Qil emp a кек екон 
Decal, "Water Engine Temp" 2... лаға nennen nennen 
Decal, "Converter Oil Ргев”............4.4.00.0000Д.. а тат ааа 
Plate, "Warning-No Space"... нии nnne nnn 
Plate, Operator's Сашіоп .....ш nnn nnn nn nnn nnn nnns nnns nnns 
Plate, "Warning-Ear Protection" ............. nnns 
Decal, "*K300 (White) заанен aa 
Decal “Bomag (White) ctxt eS ET 
Piate ЕШШ pa u йырындан конран D ааа рыны ы рыны 
Plate, Tiedown Procedure ........................... eene nnn nnn nennen 
Plate, Transmission $рееай............... enne nn nn nnns 
Plate; Eubricali One RE 
Plate, Towing Instructions .......... enn nennen nnn nn nnn nnns 
Plate, Ignition Key (Ser. Nos. 9050-ОМ)...........л ыш 
Plate, Starter (Ser. Nos. 9050-ОМ)...........е теа. 
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Page 4-3.2. Legend for cooling assembly is superseded as follows. 


COOLING ASSEMBLY 


PART 

DESCRIPTION QTY. NO. 
Radiator Assembly incl. items 2-22a, 23-29) 
(Ser INOS: eroe ) u шло рган еН t сос heen a h нання sentient saa аза Ырыны ны ырыгы нгы ал аа аталады 1 3833 
Radiator Assembly (incl. items 2-21, 22b-29) 
[Ser Мо 90012905). C АА АА АА АА АД 1 3683 
Tank Assembly; Пора eene een e en e роса OTE ig 1 3684 
Gaps Каатаю o e e и ии ии ы и ыи ыи ыи А 1 2382 
luem" ОЛО ОГОО ОО ЛОО ООЛ О ЛУУ ЛГ ЛО Л реа аа 3169 
СПргОмені ом OSC аа ККЕ 3 3170 
Cr ды АЛАН АА О О УЛО ЛЛ УОЛ ЛО ЛОС ЗА 2 3167 
Bolt, Hex 1/2 - 13 UNC x 3-3/4 Long .......................................... нынын. 2 - 
Washer Hardened Flat 1/2. a l S инин ири ыи и aS Saa 8 - 
Locknut; Hex 1/2-13ШМС А ааа u А ОНА u u a oa Va RET 2 - 
Аіг-ОН Cooler Assembly MEM 1 3752 
РІШО; 1/4 NPT да елый See ЫЛЫШЫ ы a а Le 2 - 
Washer, Hardened Flat 3/4 Diameter жзг нн 4 - 
Locknüt; Hex.3/4-- 10 UNC arannana ла а а eet ve vere А 2 - 
Bolt, Hex 3/4 - 10 UNC x 4 Long l lll l ii iii ii ii КЫЛАУ 2 - 
Süpport-Arm;:Riglt. aa ине а А СО e e De А E IDE MD DUE 1 3746 
Support Arm; Е-Е e Н ee ee i И 1 3758 
Lock; Washer; 1/2 Diameter аланите о vated а tastes rere reae eere n eoa usa 2 - 
Bolt, Shoulder 5/8 x 1/2 Long x 1/2 - 13 U NC .....................................4.................ыұи ннн 2 - 
Bólt;:Hex'5/16:--18 UNG x 1 LOG l euet eee vetas exten шии нивни новини 64 - 
Bolt, Hex 5/16 - 18 UNC x 1-1/4 опа... 24 - 
Frame and Header Bar Авветру ........ emere nnns een nnn nennen 1 3795 
Tank Assembly, Bottom (incl. Cooler P.N 3955) 
(Ser: Мое: 90/6-OINy оо recte ados Шаа С 1 3834 
Tank Assembly, Bottom (without Cooler) (Ser Nos. 9001-9075) ...................................................... 1 3685 
Lockwasher; 5/16 Diameter НОА а 88 - 
Nüt;-Hex:5/16-- 18. UNG eese eset али ee ete e ree eere eae errare ИНА 72 - 
Shroud Assembly...) eee m АА О eere О ОИ e ID MD QUEE 1 3538 
Core and Header Assembly ............ нан 1 3794 
Eockwasher; 1/4 Diameter sg g L l vetet ve erede ааа 8 - 
Bolt Hex 172. 20 UNG x 3/8 БӨПӨ II sasa КН 2 3168 
Bolt, rléx:-1/2.-13 UNG x 2-1/4 LONG аа Лан 2 - 
Moun Ke] ЕИБ e a A E 2 3472 
Plae Тор Во. 2 2615 
СосК, га: "RM 1 2827 
Bolt.cHex-5/8 -.11 UNC x 2-1/2 Қазар eeu ited eal aed ани ни ааа ааа аажы 2 - 
Washer; Hardened Flat:5/8 Diameter. НЕКЕ 2 - 
Plate, Bottom: Bolt... 2: та ККЕ КЕЛУ” 2 2613 
Mount; Bottom Rübber:.:... nene a ere rea dye eere d ree dd rere dde red oa re Я 2 2612 
Саров D DD аы айы айы аы ыа 4 1687 
Hose; BOOM лее 1 3687 
Guard, Fan В.Н. (Ser. Nos. 9076-ОМ) .............. нн 1 3986 
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COOLING ASSEMBLY 


REF. 

NO. DESCRIPTION QTY. 
40b Guard, Fan В.Н. (бег. Nos. 9001-9075........... еее 1 
41a Guard, Fan L.H: (Ser. Nos. 9076-ON .....................МҺ1.Һ1.2.....2.............1. ыйы 1 
41b Guard, Fan L.H. (Ser. Nos. 9001-9075) .......... ж к Кеееве 1 
42 Washer, Hardened Flat 3/8 Diameter 2... nnne nnne 24 
43 Bolt, Hex 3/8 - 16 UNC.x 1 Long ...................................2.2. nn... 12 
44 Locknüut; Hex-3/8-- 16: UNG: ¿uyu u edo ere ved reve А E Ev VA ds 12 
45 labe EET 1 
47 (Meme EN 1 
48 AUTE EETAS ANI m AEE EE E E E E E 1 
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Page 5-2.1 апа 5-2.2. Illustration and legend for transmission ой system is superseded as follows. 


TRANSMISSION OIL SYSTEM 
K300: 9076-ON 


TA203741 
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REF. 


Rev. 760503 


TRANSMISSION OIL SYSTEM 


K300: 9076-ON 


PART 

DESCRIPTION QTY. NO. 
Hose Assembly; Согдиана АДА 1 4246 
Campus ass "C 2 2628-48 
Washer, Hardened Flat 3/8 Піа................................. а aaa... 6 - 
Bolt; Hex 3/8:16 МОХ Те БИМ УКН КОН mua КОТЛО О Г К Qa een 3 - 
GLOSS, ы се (сеннен PME E 1 15850-12 
Бейисегесисасцартиытетацан О РЫ Г Л Г Г Г Г? 1 3819 
Sénder; Transmission Qil P eS SUE «erede Ах 1 1253 
Teez/Adapler ЕНА TNI pee 1 16913-12-12 
| еже МРСК fie О НО 1 - 
Саре DET 1 211433 
Кеспсегердсвыиянсыайаы LIII 1 1093-12-6 
Relay, Е СТО о 1 145027 
Adapter E 3 1012-12-16 
Washer; Hardened.Flat:.: occ an a da nada cad aad тоници 4 - 
Dore EE 2 1012-12-12 
Hose Assembly, Еег-Вгеаїһег ............................................ НЯ 1 2700 
Dipstick, Transmission ОЙ... ә. 1 2707 
Bracket; Filler-Brëatheru ua ЛЕККЕ 1 3288 
Adapter aus p 2 1015-12-16 
Кеаисег ИНАТ шили ы ЫДЫРОО a АА АН АА АНА 1 1093-12-8 
Adapter ое 1 1042-12-12 
SWIVEL КЕНТ ЛООГО ООЛО ea АН АНИ УГО УО УТО um 2 15858-12-12 
Eocknüt; Hex 3/8:16-UNG та арада ара иинин НА 3 - 
Bracket: Di pstiek eaa a RAA AAA 1 3194 
Сатр ee u a КИ ООН ОКО САН ВО АА ВЕ АА 1 2628-19 
ива DOSO Ra 1 3193 
Fitting Assembly (incl. items 28-30) ...........н ы ИҰ ҮК» 1 2709 
МИК В ПС TUDE a5, ER 1 3112 
Sleeve: DIPSTICK TUDO аА АНАНАН EES 1 3111 
Adapter, Dipstick Tube .....ллл ее ММ еее Че 1 3110 
Adapter: 2... ce ee 1 1040-12-16 
Elément; Trans: Oil Filter gs titel аа 1 3605 
Hose Assembly, Tee to Вгаке.................... ee nini 1 4352 
"Tee Adapler eet tette t САН ОО УО ee ooo рай as 1 15862-12-12 
Nipple; PIPE сонна ELE 1 3109 
Hose Assembly, Bottom Cooler нн 1 4415 
Hose Assembly, Cooler to Cooler ........................................ n... 1 4414 
Elbow; AGANO Socorro Ra Е 1 1025-12-16 
Во Нех: 1420 UNC 3/4: EQ. l ese н рн dete dete Pete uve ete uve eve eve deve deve eve deve eve deve deve deve eva T 4 - 
Elbow; Adapter-45?: t Su НОА 1 1021-12-16 

NOTE 


Pages 18 and 19 are added illustration and legend for 
9076-ON transmission oil system. 
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TRANSMISSION OIL SYSTEM 


K300: 9001-9075 


TA203742 
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K300 


REF. 
NO. 


оомо лБ ом ~ 


TRANSMISSION OIL SYSTEM 


K300: 9001-9075 
PART 

DESCRIPTION QTY. NO. 
Hose P cile PROTON 2 4244 
EIDEM 2 2628-48 
Washer, Hardened Flat 3/8 Diameter................................... ааа тығы 6 - 
Bolt, Hex 3/8 - 16 ОМСх11оп0..... е “.“::ф 9. 3 - 
GOSE (Со) (ВРЕВА E 1 15850-12 
Кебисек ku КА НИЧКИ УИ ЛЕ и лена пили ана или ОЕ К ОКИ ОК о ла 1 3819 
Sender, Transmission Oil Pressure ........................... 1 1. нені не нə кке е нее ra еее 1 1253 
66; Adapler 2o xe d dence Pete Cece алас ен сон селен со нен ек I A eee ends 1 16913-12-12 
РІО ЗІ(АМРІСРІрех TTA 1 - 
Gap; Filló Brealtlier: uu e qa n e ne qa nen ann an алала алаа аа 1 211433 
Inizio (Џеј: REN И КИ КЫ КИНОНУ Л ОЛУ О Л ОЛУ — 1 1093-12-6 
nisi es ISTA ІС ПЕТЕР МКГ А 1 145027 
Bolt, Hex 1/4 - 20 UNC x 3/4 опо... 4 - 
Washer, Hardened Flat 1/4 Diameter .................0....0.......1.. ы а nnne nnne nnne nnn nnns 4 - 
Adapter d ее ОУ УО ЛЛ УЛ УГ 5 1012-12-12 
Hose Assembly, Filler-Breather нн 1 2700 
Dipstick, Transmission О ола nana ККЕ 1 2707 
Bracket, Еіег-Вгеаіһег.......................м..0020.0102..Тт1 нн ке кен ее екн нее еее еее ке nnne nennen renean renun 1 3288 
Adapter («nnd nn АНАЛИТИЧКО НАВИСТИНА te ies fede dee tees м ТА, 2 1015-12-12 
FROQUC EM ie ИА М ЖИ О ИНИН КОНОК ЛОГ ЛЛ ОЛУУ УЛО ЛЛ ЛОТО 1 1093-12-8 
лаар Е ИНТ УЛЛУ ГЕ 1 1042-12-12 
Зулме А 219121 a T L i ——————————————————————— 2 15858-12-12 
Locknut; Нех 3/8 - 16 ОМС......... 8 ә. 9  Ш. 3 - 
BraGk et, Віренске НИ К КИИИН КНН НК ГТКК ЕЕЕ 1 3194 
AINA мол пл ans сасы 1 2628-19 
ирег Ве ea eave Ce cece к НН ИЛИН 1 3193 
Fitting Assembly (includes items 28 to 30) ............ ты ее 1 2709 
NL BT] of) (е: cal AG] of < МИККИ КЕЛЕКЕ КАКИЕ ИИК ТТГ” 1 3112 
ојееме DOSIEK TUDE MM 1 3111 
Adapter: Dipstick Горе: ТРЕКИ ГТ” 1 3110 
Ааарю KD "————————————————— ——ÀÀ 1 1040-12-12 
Element, Transmission ОП Filter.............................. нка нан нан нання 1 3605 
Hose Assembly, Tee to Brake .............м нн 1 3107 
Tee То е Геј (=) ИЕККЕ КАКАО ЛИНА линии али ии КА aeree ee 1 15862-12-12 
мМірріе:Ріре REDE 1 3109 
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Page 6-4.2. Legend for steering hydraulic system is superseded as follows: 


олом ~ 


STEERING HYDRAULIC SYSTEM 


Valve Assembly, Steering (See Раде 6-5 for details) .......... мана 1 4203 
Hose Assembly, Valve to Су йпдйег...........аенененененнннененененененининеннн 1 4208 
Теё, Адар о. ини так се ФО ЕС СС ТЕ Ал ЕР ЕРЕ РЕКЕ ТЕАТ ааа өлендердің 3 1033-12-10 
Hose: Assembly; Cylinder Cross OVer..;.. dieci ин не нн p Pee ide ease p Peer Я 2 4210 
Adapter РІНЕ ЦИП” 3 1012-12-10 
Cylinder Assembly, Steering (See Page 6-8 
ео ЕПС ИЕТ M uM 2 4122 
Bolt, Hex 7/16 - 14 UNC х 1-3/4 Long нн 2 - 
Washer, Hardened Flat 7/16 Diameter ....................................................а.. а атта таста атта ға 2 - 
Bracket, Relief Valve Mounting ......................................... nn... 1 3791 
Washer, Hardened Flat 3/8 Diameter ................................. а тен нн ннн нын. 8 - 
Locknut, Нех 3/8 - 16 ОМС.......... “7... 3 - 
Мамет lie ыл н ел элын н А 1 3845 
Hose Assembly, Relief to Tank ............................................ nn... 1 4207 
Elbow. Pipe: 1-1/⁄4'NP ЗСО? ......... ао аорте 1 - 
Nipple, Pipe 1-1/4 NPT x 6 Long ..................... nn... 1 4206 
ji taaa e M a a ea MEE иин ИН Менмен а я 1 - 
misser T в 1 1093-20-16 
EDON Pio lei станы TN 1 1025-16-16 
Hose Assembly, Tank to Pump © ee 1 4211 
Adapter (includes item 35)... Құ ж һь nennen зньеее 1 1040-12-16 
Gasket, Steering Pump ........... гм 1 4223 
Pump Assembly, Steering (See Page 6-6) 
(Ser: ЇМО590/6-ОПМ) eec ————— виб 1 3930 
Pump Assembly, Steering See Page 6-6). 
(Sera NOS: 900129075) m 1 3910 
Adapter :(inclüdes:Item 36). КЕНИ КЕН нн Г О d 1 1040-10-10 
Bolt, Hex 3/8 - 16 UNC x 1-1/4 опо... 2 - 
Hose Assembly, Pump to БҺеһе............. и Мен 1 4204 
Plüg; Рірез/ФМРТ,,авзимисвединнацаныын амен емнен амын аа нан ааа ан аларын 1 - 
Valve Assembly, Steering Relief (See Page 6-7 
for details) финдердин Р ОН ОО БАНДА рЫ ЕЕ дийн ЕСЕ gens 1 4202 
Tee, ACAD 1 P 1 1032-12-10 
Bolt, Hex 3/8 - 16 UNC x 2-1/4 опо... 3 - 
Hose Assembly, Relief to Ма!ме............ мн 1 4224 
Hose Assembly, Valve to Ве!їієї............ sss nnn 1 4205 
Adapter (includes item 33.......... ные еее. 4  1040-8-10 
Seal, O RING или единдер даараар араара араара араара ааа ЦЯ 4 1249-8 
Hose Assembly, Valve to СуПпйег...аенннннененнннеененннннененнннне 1 4209 
Seal RIIN0 ИЕ КУ КО КЕ К УКК ИНТ КК 1 1249-12 
Seal O RING обере иранда ананан нандан аара H' 1 1249-10 
20 
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uperseded as follows: 


- 


© | == 


па legend for steering pump аге 5 


Page 6-6.1 and-6.2. Illustration a 


STEERING PUMP 


K300: 9076-04 


// 
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STEERING PUMP 


K300: 9076-ON 


REF. PART 
NO. DESCRIPTION QTY. NO. 
1 Pump Assembly, Steering Hydraulic (incl. items 2-15)........................ анииииинининнннни 1 3930 
2 Соуег. Shaft ЕПА: хлесцегенмевияени ан мин ииинниПи ене енен ет а едені 1 3931 
3 PUG БМ 19) ER 1 3932 
4 БВеаппо:Нойегад: зо ааа аке MM LA M АААХ 4 3933 
5 Plate В ЕЙ Lol u e иа ао ее бо ин ро ода sa E ЈА ли по ки 2 3934 
6 ӘЛІН Ва тона АЛ АЛ A M M а ы 1 3935 
7 Cover, Port 2 о То cicciciciccdiccccccdcccccvcacavecvacdavedvavdavediaueacadadcivadeuddiscdauedicudadcdiavdedddavavedtaccdvadtaveduadtavadtwisde 1 3936 
8 Gea and Shalt Sel hea АА MMC ГА Дан M РАДА MEA Ола 1 3937 
9 абе oho IM I ated ЗА ла пора MM АҒАДАН АРАҒА ро па о па АСА E 4 3938 
10 SCleW;|MOUNUNG 2 DUE 4 3939 
11 Seal Kit, Pump (incl. items 11-15).................................... ннн 1 3940 
12 Эва: эпа Io EE 1 3941 
13 зва ВПО E S 4 3942 
14 Seal Strip, Pocket (consists of 12 Pocket Seals) ......... аш 1 3943 
15 ова Бако 2 3944 
NOTE 


Pages 23 and 24 are added illustration and legend for 
9001-9075 steering pump. 
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STEERING PUMP 


K300: 9001-9075 


ТА © 
Uy 


// 
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STEERING PUMP 


K300: 9001-9075 


REF. PART 
NO. DESCRIPTION QTY. NO. 
1 Pump Assembly, Steering (includes items 2 to 16) .....л..оллллғғ-ә-ә 1 3910 
2 Body; Steering Ruine 1 3911 
3 Pine DOW Гы SEAE SES ERARA EAEE О vas deve va vua vw наратор vain C I НОЯ 2 3912 
4 Cover FIODU A ooo eee 1 3913 
5 Washer;.3/8: Блатец ЫЛЫНЫЫ те 4 3914 
6 Screw, Socket Head 3/8 - 16 UNC x 1 1/2 1оп0.. 20.2... ы 4 - 

7 Screw, Socket Head 5/16 - 18 UNC x 1 1/4 Long ............ ші 4 - 

8 Washer;:5/16 Diameter 2а a eve pee ТЕДИ 4 3915 
9 ICCC-IEBI IRR 1 3916 
10 Gear and:Shaft; Виме; ооо 1 3917 
11 Seal Kit (includes items 12 to 16).................... нан 1 3919 
12 Seal, Shaft: eee АА seres te seres te ere vlr geret АЛЬ 1 3921 
13 оа BOOT а алауы ақтама D ОҒЫ кыры кычы ынырыы кыгы кыгы Аы иы иы EE 1 3920 
14 Plate; Wear uu l Du u тет ата ee 1 3923 
15 Séal Wear Plate Ауада ыйыы аа eae ean eee di seres dre erede Малда 1 3918 
16 беа; Вирбег ОООО EET 1 3922 
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Page 8-1.1. Wiring diagram is superseded as follows: 


WIRING DIAGRAM 
K300: 9050-08 


HORN BUTTON HEATER-HORN 
4217 | HARNESS 3473 
QU d 3490 
CABLE a | RED) 
4349 HORN RELAY [(BROWN) 
CONVERTER = 
ОП. PRESS. 
C)HORN 
RESISTOR DIODE esa [| 2061 
500) УР25К = à 
(502) УР25 1253 LIGHT SWITCH C ухвгаску 
DIODE HARNESS 6N12 
(INCL. DIODE) ENGINE OIL 
е PRESS, GAUGE 
ENGINE OIL @ 
PRESS. SENDER о ција 
e НАЦО ERORE CONVERTER OIL 
—— 1253 А PRESS, GAUGE 
SWITCH ( 3 
4N3355 
FUEL 
бо Ено) 
4N4316 
AMMETER 
HARNESS 3649 
NEUTRAL FUSE = 
SE HOLDER 
SWITCH 3443 
BATTERY CABLE 236395 3461 
(+) 3053 E 
SOLENOID IGNITION 
2 (RED) 
= 2504 
CAB /Š 
S. E E БЕРЕ За, 
STARTER | | l _ WARNING 
— 4N8253 O m LIGHT 3286 
GROUND ( y 
BATTERY WIRE г l1] 1| BLUE (3 Re 
CABLE (-) 3062 STARTER | (BLACK) 
3054 SWITCH RELAY STARTER BUTTON 3980 ^ 
= 145027 3418 WARNING — 
Б : LIGHT RELAY 7 
REAR LIGHT HEAD LIGHT 
HARNESS 3240 MAIN HARNESS 3609 HARNESS 2687 
(BLACK) (WHITE) (BLACK) 
(б / \ ( Y 
= — вия WHITE) nj — (WHITE) 
REAR REAR | HEAD | HEAD 
LIGHT LIGHT LIGHT LIGHT 
1668 1568 1567 1567 
TA203745 
Rev. 760503 K300 
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пате. WIRING DIAGRAM 
PAGE 26 15 THE ADDED K300: 9050-0М 
WIRING DIAGRAM FOR 9050-0N. HORN BUTTON HERTERIIOEN 
4217 Е HARNESS 3473 
Г (RED) 
HORN RELAY |(PROWN) 
CONVERTER = 
OIL PRESS. 
SENDER CQ HORN 
RESISTOR DIODE © || 2061 
500) УР2БК у = | © 
(509) 1253 LIGHT РОН (Lace) 
DIODE HARNESS 6М12 
(INCL. DIODE} ENGINE ОП. 
: PRESS. GAUGE / 
ENGINE OIL % 
PRESS. SENDER о "I 
C3 MACH CONVERTER OIL 
aume] 1253 ar PRESS. GAUGE 
SWITCH ($ АММЕТЕВ 
43355 1977 
FUEL 
SOLENOIDLI 
4N4316 
AMMETER 
NEUTRAL set Ben = 
SWITCH 
BATTERY CABLE 236395 3443 
(+) 3053 é 
SOLENOID 
2 (ВЕО) 
ES 2504 
CAB A 
че BEEN (RED) SOCKET 
STARTER ES | WARNING 
ЕРЕН 4N8253 Су JLIGHT 3286 
BATTERY | ЗОРЕ Еш Ше 
CABLE (-) 3062 STARTER IE 43 (BLACK) 
Y - 
3054 rece 3418 WARNING -Е 
= LIGHT RELAY 7 
REAR LIGHT HEAD LIGHT 
HARNESS 3240 MAIN HARNESS 3609 HARNESS 2687 
(BLACK) (WHITE) (BLACK) 
№ ES а 
== = 9—1 (WHITE) ey (WHITE) 
REAR” REAR HEAD HEAD 
LIGHT LIGHT LIGHT LIGHT 
1568 1568 1567 1567 
ТА203746 
K300 Rev. 760503 
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Section IV, page 4, paragraph 2-7a. In second line, "ТВ 740-97-2" is changed to "ТВ 740-94-2". 


Section IV, page 27, appendix F. In fourth line from bottom, "2910-00-138-1782" is changed to "2940-00-832-8728". 


By Order of the Secretary of the Army: 


E. C. MEYER 
General, United States Army 
Chief of Staff 


Official: 


ROBERT M. JOYCE 
Brigadier General, United States Amy 
The Adjutant General 
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located in the back of the manual Mail your form to Commander, US Army Tank- 
Automotive Materiel Readiness Command, ATTN: DRSTA-MBS, Warren, MI, 48090. 
A reply will be furnished dire to you. 
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AUTHENTICATION STATEMENT 


This technical manual is an authentication of the manufacturers' 
commercial literature and does not conform with the format and content 
specified іп AR 310-3, Military Publications. This technical manual 
does, however, contain available information that is essential to the 
operation and maintenance of the equipment. 


PARTS MANUAL 


This manual contains complete information on components used in the manufacture of machine model K300, serial 
number range 9001-9075. 


MODEL IDENTIFICATION 


The machine model and serial number appear on a metal plate attached to the left hand side of the rear frame, located 
directly below the operator station. 


MACHINE MODEL Мо. К 300 MACHINE SERIAL No. SPARE COPY 
ENGINE MODEL CATERPILLAR 3208 ENGINE SERIAL No я 
BOOK PART Мо. 3680 BOOK No. А 098 


LOCATION ОҒ SERIAL NUMBERS 


MACHINE: As described above and also stamped on the left rear frame structure, forward of 


the operator position, outlined in red. 


ENGINE: Right rear (lower) corner of engine. 
TRANSMISSION: Right front (lower) corner of transmission. 
AXLE: Centre of differential housing. 


9. 


PARTS ORDERING PROCEDURE 


The terms 'right папа" and ‘left папа’ when referring to a machine component are determined by sitting in the 
operator's seat and facing toward front of machine. 


Order parts from the BOMAG distributor in your territory. 

Always provide the model and serial numbers of the machine and for assembly. 

Provide part number and complete description. 

Provide complete address of destination and specify clearly preferred shipping method. 
Confirm all telephone, telex or cable orders in writing. 

Engine parts should be ordered from the engine manufacturers’ authorized service dealers. 


Credit will not be allowed on parts unless they are returned to the BOMAG distributor from whom they were 
purchased. Distributors please refer to BOMAG 'Parts Return Policy’. 


Claims for shortages or errors will not be considered unless such claim is immediately reported on receipt of goods. 


10. In the case of damaged items, a complete description of the damage is to be made by the carrier agent on the Bill of 


11. 


Lading whereupon full damage can be collected from the transport company. 


We do not accept liability for delay or damage to merchandise while in transit. Liability ceases once the shipment is 
accepted by the transportation company from whom receipt is received, acknowledging the good condition of the 


shipment when received by them. | 


Koehring Canada Limited 
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PAGE PART PAGE 
NO. NO. DESCRIPTION NO. 
A RE тайса 4-6 Decal, "Converter Oil Pres" ....................2-6, 2-7 
ан ене 9-12 Decal, "Engine Oil Pres" ........................2-6, 2-7 
EE 2-6 DecalSi ен ЕШ Шынын бе Й 
ЕНЕ 4-1 Decal, "Trans Ой Тетр".........................2-6, 2-7 
ТИТЕ 4-6, 8-1 Decal, "Water Eng Temp" .....................2-6, 2-7 
КЕК 2-6, 8-1 Dipstick, Engine Oil ......................................44a-6 
Ие 5-4 Dipstick, Transmission ОЙ.............................5-2 
рохе ааа 2-2 
ОР 9-2 
Ае 8-1 Edge; Воргег:..анийанийаннйсиниеинияи 1 2:2 
ТЕСЛА ТА Ы 5-1 де ct titt 
ЕАСИ 3-2 Ехһаи$ї........................... 472 
saan Та ERE 3-1 Байы ?сағ алындым АЮ 
Е 4-6 Ferider азаа ТӘ 
А 4-6 Ее Alf iur attt АТИ | 
УУМ 2-1 Filter, Engine ОП... 4-6 
M Naha tana 4-6 Filter, Ей... 4-5 
т 2-2 Filter, Hydraulic.............................................2-1 
Р РИН Е 4-2 Filter, Transmission Oil .................................5-2 
КОЕ ан 2-2 Erame sr oett tios 
а 9-12 РИЗе алыша оо був И 
а арыл ыдан 3-1 
Coen tut Маман 4-4 
Gauge, Fuel Level......................................... 4-5 
Gauge, Hydraulic Level................................. 2-1 
SAPE E 3-2 Gauge, Pressure ......................2-6,8-1 
MS eRe 4-4 Gauge, Тетрегаїиге.....................................2-6 
РСК И зн 7-1 Glass, Windshield .........................................2-8 
nm 7-2 
о, 2-1 Guard) FAN ТН 
ЖАУДЫРДЫ 2-2 Guard, Radiator ............................................2-3 
Se UNE 7-4,8-1 Guard, біеегіпд..... 13-1 
GUN; Grease. acti ee a ырма 3-1 
iets ee ЈАВЕ, 8-1 Harness, УУігіпд.....0222.8-1 
CRN ANCES ЫЫ, 7-2 Headlight..............................................2-6,8-1 
ТЕ ы UMP 2-6 Holder, Scraper Тооїћ...................................2-6 
hth i h ее 7-5 НОО. P. 
О Dnt Р 7-6 HOOK; ТОЙ e р 3 
e 4-6 HON isin un uya 9-10 
ЕРА 2-1 Hose; Brake олово 2, ВЕ] 
ЕС ЧИР ee 2-5 Hose, Cylinder .............................................. 7-1 
ТЕАТ РО 3-2 Hoses) Fuel: en 
CNA ERES 7-4 Hose, Grease GUN ........................................4-5 
Hose; Radiator au oan aes 3-1 
ыры Ме Мы АИ 2-6 Hose, Transmission Oil ................................. 4-9 
hii niet hs Мыны ы 4-3 HOOK: TOW нш 2 
E UM 3-1 Нойгтеїег. 0268-11 
ЕЕЕ ТЕРИ 2-3 
ОСТУ БТ 2-5 Indicator, Restriction .....................................4-1 
ПЕАТ КИН 3-1 Knob, Напа.............................................7-3,7-6 
РОТА 4-1,2-3 
E 6-9 
UE Ut 7-1 Lever, Dozer Сопігсі...............................7-3 
D EM 6-8 Lever, Hand ВгаКке.................................7-2 
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Lever, Transmission Сопіго!................................. 7-6 
Light, Ammeter 2... 2-6, 8-1 
Light; Parler ин 7-6, 8-1 
ІІ» Та odit irte ette tatto 3-1,8-1 
ШЕ rrr rni 9-12 
Мана erana A 9-12 
Motor, Starter... 4-6, 8-1 
Mount, ENGNG  .....е.е.аш 4-4 
Mount, Radiator ................................................... 4-3 
Mount, Тгапвтіввіоп................20..222.22. 44 
МЕНЕ ВЕ naa А 4-2 
Матеріаіев........о.л....2.а4400 00 2-7 
Panel, СопѕоЇе..................................................... 2-6 
Panel, Engine бійе............22........2..22.. 2-3 
Pedal; Brake... Ra n a nae 7-1 
Pedal, Throttle ................................. a... ............ 7-5 
Pin, Center Joint ................................................. 3-2 
Pin, Console oil................................. a... 2-6 
Pin, Cylinder Сіеміб......................... 3-1,2-2 
PINS: DOZ Eh жнын u a a a nuna ho 2-2 
Pin, Tow НоОК.................................... а. 9-10 
Ріа6;“Аррулоимзегавзарииынмншнқатытыымы 2-1,2-7 
Plate, богетг...............ым..00.22.4..4.. 2-1,2-7 
Plate, Ear Protection ...................................... 2-6,2-7 
Plate, "Е-М-А ................................................ 2-1, 2-7 
Plate: Е100Г ЖАТА НТ” 2-3 
Plate, Identification .............................................. 2-7 
Plate, Ignition Key ........................... 2-6, 27 
Plate, Instructions.......................................... 2-6, 2-7 
Plate, Lifting Procedure........................................ 2-7 
Plate, Lubrication ................................................ 2-7 
Plate, Operators Сашіоп......................... 2-1, 2-7 
Plate, "Parking ВаКе"............................ 2-1, 2-7 
Plate, "Release ............................................ 2-1, 2-7 
Plate, Speed ................................................. 2-1, 2-7 
Plate, Tiedown Procedure .................................... 2-7 
Plate, Warning - No Ѕрасе.................................. 2-7 
Protector, Engine Side ......................... 2-3 
Protector, Hose ............................................ 6-1, 6-4 
Protector, Key ЗмміїсП...... ине 2-6 
Pulleys Engine:.... tere ss 4-6 
Pump, белем eT RT DORT DT 6-1, 6-3 
Pump, Steering ....... нн 6-4, 6-6 
Radiator аа IRA MART a ERR ARN Eta dus 4-3 
Relay  EIOED ЖИККЕ ГОУ О ГО ГО 2-3, 8-1 
Relay, Key Ѕіаїег......................................... 2-6, 5-1 
Safety ЕТ РИНЕ 9-12 
Scrapers ТОО S. ets cut tet eate tete te ate TR 2-4 
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Seal, Windshield ....................................... 2-8 
Seal Kit, Dozer Cylinder ............................. 6-9 
Seal Kit, Dozer Уаіуе......................... 6-2 
Seal Kit, Relief Valve ................................ 6-7 
Seal Kit, Steering Cylinder ......................... 6-8 
Seal Kit, Steering Ритр............................. 6-6 
Seal Kit, Steering Valve ............................. 6-5 
Саит ышына ы fedet d d тави tot rios 2-1 
Sender, Pressure ......................... 4-6, 5-2, 8-1 
Пан РЕА: aite E irte 5-1 
SOCKOL т ИРА ЧА aa ың 24-6, 8-1 
Spinner, Wheel.......................................... 7-4 
ж: бш в ЧОЛОО УЛОУ ОУ 3-2 
Stud, Ахіе............................ 3-1 
Suspension, Seat ........... 22222... 2-1 
Switch, Hand Вгаке............................. 7-2, 8-1 
Switch, Key Ѕїагї................................. 2-6, 8-1 
Switch, Light. ...................................... 2-6, 8-1 
Switch, Pressure ................................. 4-6, 8-1 
System, Dozer Нуагаиііс............................ 6-1 
System, Steering Hydraulic........................ 6-4 
Тасћотеїег 2... 2-6 
Tank, Fuel 2... 2-1,4-5 
Tank, Нуйгашіс.................................4......). 2-1 
TArt E шыта Za RR meta d 7-5 
Ti DEVO mtt А 2-6 
ТОО Оё т РР ОР АС 3-1 
Tow НоокК.................. ыы 9-10 
Transmission.............................................. 5-3 
Tubing, Air Іпеі......................................... 4-1 
Tubing, Exhaust .................................2... .. 4-2 
Valve, Dozer ...................................... 6-1, 6-2 
Valve, Hydraulic Check....................... 6-1, 6-4 
Valve, Relief .............................................. 6-7 
Valve, Steering .................................... 8-4, 65 
Washer, Fender ........................................ 2-3 
Wheel! c tttm КОКЕ КОКОСУ 2-5 
Wheel, Steering .......................................қ 7-4 
Windshield 2... 2-8 


РАСЕ 
DESCRIPTION NO. 
Wheel Assembly, Right Front ................... 2-5 
Wheel Assembly, Left Front ..................... 2-5 
Wheel Assembly, Right Rear.................... 2-5 
Wheel Assembly, Left Rear...................... 2-5 
Plate; Сов ss aus ини Й 2-5 
Cap, Мей. 2-5 
Stud, Cover Plate ..................................... 2-5 
Gasket, Cover Plate ................................. 2-5 
Shoe; Wheel... heec 2-5 
РІП Clevis «o erit cto e ба 2-2 
3-1 
Bearing, Тин. 2-2 
3-1 
3-2 
Tank; Еце!. iii 4-4 
Panel, Engine А.Н.................................... 2-3 
Fender Weldment..................................... 2-3 
Joint; Вајоо Аа ыы ы n ый 7-3 
7-6 
Collar; Shaft p ga al залдар ава ња 7-3 
7-6 
(ббесЖен ШРИ ГТ 7-3 
7-6 
Floürméter ӘПЕРЕ асалан 2-6 
8-1 
Gauge, Oil Ргеѕѕиге................................ 2-6 
8-1 
Sender, Oil Pressure ................................ 4-6 
5-2 
8-1 
Console Assembly, Control....................... 2-6 
Panel: Top. oio eec 2-6 
Block, Hinge салони ване 7-5 
Сар: Реге: педалей 4-5 
Panel, Engine L.H .................................... 2-3 
22 19 олесни олова 7-1 
Filter, Hydraulic Oil ................................... 2-1 
Battery un: anual див 8-1 
Switch, Light ымы саларда ertet 2-6 
8-1 
Headlight: i... aaa аре 2-6 
8-1 
Light, Rear................................................ 3-1 
8-1 
Light, Panel :.....:.:.:.. нана 2-6 
8-1 
Сівапес;:АІГс5иилигетел rever e гені 4-1 
Hood, Air Inlet............................. 1... ........ 4-1 
Mounting Band, Filter ............................... 4-1 
Elbow, Аиббег.......................................... 4-1 
Ведисего usu eee usss 4-1 
Clamp, Hose............................................. 4-1 
Windshield Assembly................................ 2-8 
Frame, Windshield...................... .............. 2-8 
Glass, Windshield ..................................... 2-8 
Strip, Зейн 2-8 
Strip; ЗеаЇї eR Hep 2-8 
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PAGE 
DESCRIPTION NO. 
Clamp, Hose................................................ 4-3 
ова caia en tnn a kaq ue 2-1 
Angle, Mounting ........................................... 4-4 
Mount, Vibration........................................... 4-4 
Bracket, Моипипд.... нн... 4-4 
Clamp, Rubber ............................................ 2-3 
4-1 
ЖОКЕ; Сем и аня 7-1 
7-3 
Element, Hydraulic Filter ............................. 2-1 
Clamp, Exhaust... inm 4-2 
Spring, Вит 7-5 
Tubing, Air ен 4-1 
АГППҮӨТӨГ u su и варак ДЕН 2-6 
КАТ СНПС ол e лее 8-1 
ТАаспотекгниесноарыи;яйрды аа 2-6 
Hose, Filter to Engine .................................. 4-5 
СТАП E 4-3 
Block, Ми Него 4-2 
Angle, Mounting ........................................... 4-4 
Angle, Transmission Mounting ..................... 4-4 
Bracket, Transmission Mounting .................. 4-4 
Bushing, Dozer............................................. 2-2 
Mechanism, Seat Suspension...................... 2-1 
Element, Air СІеапег.................................... 4-1 
Filter Assembly, Fuel.................................... 4-5 
Element, Fuel Filter ...................................... 4-5 
Tool Box Assembly ...................................... 3-1 
Gün; Grease itr dee т тұтар аа шада Та 3-1 
Lever, Parking Brake ................................... 7-2 
Cable, Parking Вгаке................................... 7-2 
[OLET 4:2 ооо Др 2-3 
8-1 
SIG renta e RR fa 7-1 
Lock; Tool BOX... mannin ыдыра: 3-1 
Key, Tool Box............................................... 3-1 
Master Cylinder, Вгаке................................. 7-1 
Hose, Ехїіепѕіоп ........................................... 3-1 
Spinner, Wheel нн... 7-4 
Seal Set, Dozer Oylinder.............................. 6-9 
Angle, Trans В.Н. Mounting ........................ 4-4 
Rod Assembly, Суііпаег............................... 6-9 
Piston, Cylinder............................................ 6-9 
Head, Gylinder............................................. 6-9 
Tube в Base Assembly................................ 6-9 
Locknut, Cylinder ......................................... 6-9 
Dozer Weldmernt.......................................... 2-2 
Tó@th e Cleaner i... a атамай 2-4 
Plate; Bolt: Дар eas 2-4 
Clamp, Air тена 4-1 
Bolt, Dozer Еаде.......................................... 2-2 
Repair Kit, Master Cylinder........................... 7-1 
Gauge, Oil Temperature .............................. 2-6 
Gauge, Water Тетрегаїиге......................... 2-6 
UCIM pnan eee 4-1 
Spacer, Parking ВгаКе................................. 7-2 
Washer, Snubbing ....................................... 4-4 
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PAGE 
DESCRIPTION NO. 
Plate, Transmission F-N-R........................ 2-1 
2-7 
Plate, Dozer Control ............................... 2-1 
2-7 
2-7 
Protector, Hose ....................................... 6-1 
Sleeve, Steering Column.......................... 7-4 
Cap, Вааіаїог.......................................... 4-3 
Washer, Fender....................................... 2-3 
Cable, Transmission F-N-R...................... 7-6 
Cable, Transmission Speed..................... 7-6 
Pushrod, Dozer Control...........................- 7-3 
Switch, Key Зап... 2-6 
8-1 
Panel, Воїйот.......................................... 2-6 
Tube, Exhaüst.. 2. u ied 4-2 
Elbow, Exhaust........................................ 4-2 
Tubing, Flexible....................................... 4-2 
Müffler л ы дыр aS S maaa 4-2 
Muffler, НІВ оон uk react 4-2 
LOOMS ыкы ыыы ымны ЫГА аа 3-1 
Socket, Еесігісаі......................... 2-6 
8-1 
Plate, Identification ................................. 2-7 
Extension, Air Inlet.................................. 4-1 
Hose). Brake: nore 7-1 
Gauge Assembly, Level........................... 2-1 
4-5 
Патрезе Аан 2-6 
Nameplate, Parking Brake ..................... 2-1 
2-7 
Nameplate, "Apply".................................. 2-1 
2-7 
Nameplate, "Release" ............................. 2-1 
2-7 
Mount, Rubber......................................... 4-3 
Plate; Воо tts 4-3 
Plate, Во! 4-3 
Safety Link Assembly............................ 9-12 
Clamp, Новв...........ш 6-1 
Pedal; Brake: in etti 7-1 
Yoke, Clevis............................................. 7-6 
Harness, Headlight ................................. 8-1 
Сатр: ai d te ET 7-4 
Seal; Fill... iti odes 2-1 
Gasket, Element...................................... 2-1 
Seal, Вирбег............................................ 2-1 
Hose, Filler-Breather................................ 5-2 
Dipstick, Transmissbn Oil ........................ 5-2 
Fitting Assembly, Dipstick........................ 5-2 
Wing Nut Assembly ................................ 2-3 
Screw, Shoulder. ..................................... 2-3 
Bracket, Transmission Cable.................... 7-6 
Plug; Filler........... ineo 7-1 
Fitting; Brass... eis 7-1 
Bearing, Ти нн. 3-2 
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2827 
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2861 
2871 
2894 
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2993 
2994 
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2996 


3005 
3009 


3010 


3011 
3012 
3013 
3014 


3021 
3022 
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3026 
3027 
3028 
3037 
3040 
3042 
3043 
3045 
3047 
3052 
3053 
3054 
3082 
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Bearing, Пиза. 3-2 
Cylinder, бо2ег......... 6-1 
6-9 
Cock, Drain................................................ 4-3 
Plate, Safety Ргесаийоп............................. 2-6 
4-5 
4-6 
Center Joint Weldment ............................... 3-2 
Pini; PiVOL am u naa Sa usus kaa aa ЫЫ 3-2 
Washer, Тива 3-2 
Frame Weldment, Front............................. 3-1 
Plate, Ignition Кеу....................................... 2-6 
2-7 
ДАРЕ БА Ќе | ВЕКОВИ НА лы ы ЫРА КА 3-2 
Pin; DOZO a iie oem et tee 2-2 
Pin Assembly, Top Pivot............................. 3-2 
Flange, Top Веагіпд.................................... 3-2 
Washer, Тор Ри. 3-2 
Collar, Bearing Mounting............................ 3-2 
Pivot; Stop UU... ih Le en 3-2 
Slug, Cap оскіпд....................................... 4-5 
Decal, "К" Koehring Bomag......................... 2-7 
Decal, "К" Koehring..................................... 2-7 
Circlip, Center отн. 3-2 
Cover, Dipstick............................................ 2-3 
Cover, Іпѕресіїоп........................................ 2-3 
Lever, Speed.............................................. 7-6 
сеуеѓ-5ВИКЕЗВ ааа и 7-6 
Levers. ВО: à secet ert АИЫ: 7-3 
Lever ,Weldment, Shift ............................... 7-6 
Lever Weldment, Speed.............................. 7-6 
Lever Weldment, Ооег................................: 7-3 
Bearing, Center........................................... 5-1 
Seal; O RING once 2-1 
4-5 
Bolt, Hollow Mounting................................. 2-1 
4-5 
Valve Assembly, By-Pass ......................... 2-1 
Spring; Congal: мы ашык аны 2-1 
Head, Еіќег................................................. 2-1 
Belt Assembly, Ѕеаї................................... 2-1 
Hose, Valve to Bulkhead.............................! 6-1 
Hose, Dozer Cylinder ................................. 6-1 
Hose, Fuel Tank to Filter.............................. 4-5 
Hose, Center Joint...................................... 3-2 
Hose, Center дот... 3-2 
Hose, Center ЈОЇПЇ...................................... 3-2 
Nuts Yoke uu uQ u tei E 5-1 
GOV GF, SIde n ya am ens 2-1 
Clamp Assembly, Ваїегу............................ 3-1 
Cover, Battery Вох...................................... 3-1 
Joint; Вайц КЕРЛЕ ОО КЕ 2-3 
Am, Hot Но/йег............................. 2-3 
Support, Battery Cable................................ 3-1 
Cable, Battery............................................. 8-1 
Cable, Battery............................................. 8-1 
Wire; Ground ш ылынан Sau 8-1 
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PART PAGE PART 
NO. DESCRIPTION NO. NO. 
3086 Stopper, Реаа!......................................... 7-5 3290 
3092- TID; Drive... u рата нарық ынын най 2-6 3294 
3093 Decal, "Warning"..................................... 2-7 3297 
3094 Decal, "Diesel Fuel Only"......................... 2-7 3298 
3096 Decal, "Hydraulic Oil Only....................... 2-7 
3098 Guard, Radiator....................................... 2-3 3401 
3107 Hose, Tee to Brake ................................. 5-2 3402 
3109 Nipple, Ріре............................................. 5-2 3418 
3110 Adapter, Воау.......................................... 5-2 
3111. Фев: олд щения 5-2 3421 
3112: Ман ete t аралда op etre nes 5-2 3422 
3114 Gasket, Filter Неаа.................................. 2-1 3425 
3145 ` Bar Юр ыы utter ќеси аль 3-1 3441 
3118 Cover, Inspection..................................... 2-1 
3121 >Савкебыоаоиевисен recette эз. АНА 6-1 3443 
3129 Gasket, Inspection Cover........................ 2-1 
3130 Cable, Throttle ........................................ 7-5 3459 
3131 СИМВ. ТН rrt 7-5 3461 
3132- Pirka ao ane ТТТ ТЕ? 7-5 
3135 Pedal Assembly, Throttle.......................... 7-5 3462 
31b6 Pedal Weldment, Throttle......................... 7-5 3472 
3137 Pin, Throttle Pedal................................... 7-5 3473 
3161 Pin, Сіеміс.......................2......... 7-2 3481 
7-6 3490 
3167 Gasket, Тапк........................................... 4-3 
3168 Gasket Регтаѕііск.................................. 4-3 3492 
3169 Hose, Overflow........................................ 4-3 3493 
3170 Clip, Overflow Ноѕе................................. 4-3 3502 
3185 Strainer, Е1ег.......................................... 2-1 3503 
3189 Decal, "Engine Oil Pressure..................... 2-6 3531 
2-7 3535 
3190 Decal, "Trans. Oil Temp."........................ 2.6 3536 
2-7 3538 
3191 Decal, "Water Eng. Temp."..................... 2-6 3539 
2-7 3540 
3192 Decal, "Converter Oil Pres."..................... 2-6 3541 
2-7 3545 
3193 Tube, Dipstick.......................................... 5-2 3583 
3194 Bracket, Dipstick Tube............................. 5-2 3600 
3209 Pipe, біор..............2.........22.... 3-1 3601 
3217 Washer, ҮоКе.......................................... 5-1 3603 
3218 Tow Hook Assembly ............................. 9-10 3604 
3222 PIN veces scie au eie eri ie PIN АТЫҢ 9-10 3605 
3230 Pin, Сіеміс.....................2....... 7-3 3606 
3231 ‘PIN; Сео оаа асаа 7-1 3607 
7-3 3608 
3240 Harness, Rear Lamp ............................... 8-1 3609 
3245 Plate, "Warning - No Space" ................... 2-7 3610 
3267: Edge DOZO 3... 4 cete otiosis 2-2 3611 
3278 Indicator, Restriction................................ 4-1 3613 
3283 Nameplate, Operator's Caution................ 2-1 3614 
2-7 3617 
3285 Protector, Key Switch.............................. 2-6 3618 
3286 Light, Warning......................................... 2-6 3619 
8-1 3620 
3288 Bracket, Oil Filler .................................... 5-2 3622 
3289 Plate, В.Н. Ѕіаде...................................... 4-4 3626 
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PAGE 
DESCRIPTION NO. 
Plate; СН: "Side: оК 4-4 
Tubing, Air тена 4-1 
Elbow, Manifold L.H ................................... 4-2 
Elbow, Manifold В.Н .................................. 4-2 
Cap Assembly, Еіег................................... 2-1 
Cap; Реге ter 2-1 
Relay, Warning Light.................................. 2-6 
8-1 
Bracket, Emergency Switch ........................ 7-2 
Hood АѕѕетбЫі/у........................................... 2-3 
Pin, Dozer Cevis......................................... 2-2 
Switch, Hand Brake .................................... 7-2 
8-1 
Holder; Раба: eb 2-6 
8-1 
Clip; SpHnhguss iet Cete t erre я 2-3 
Ре: u ЛЛ АКА MIN iV ee 2-6 
8-1 
Harness, Fuseholder .................................. 8-1 
Mount, Rad Top Вибрег............................. 4-3 
Harness, Heater Horn................................. 8-1 
SUM AK и ыыы клн шы eem era 3-1 
Relay, Нот. 2-3 
8-1 
Sublever, Emergency Brake........................ 7-2 
Bracket; Cable- „е tier ара 7-2 
Bolt, Shoulder............................................. 2-1 
Bolt Eye cete eio ы аны 2-1 
Base, Seat Mounting................................... 2-1 
Tank Assembly, Нуагаиііс.......................... 2-1 
Bracket, Air Inlet Ми... 4-1 
попа: Rad... дады ei поза а ataca 4-3 
Hose, Fuel Return ...................................... 4-5 
Mount, Епдіпе.................мг...222. 4-4 
Bracket, Throttle Cable...............................- 7-5 
Маме: Shut: Off: ылыныы ыиы ныны 4-5 
Clamp, Air Inlet Hood ................................. 4-1 
Manual, Parts............................................ 9-12 
Engine АѕѕетЫіу........................................ 4-7 
Element, Fuel Еіїїег..................................... 4-5 
Element, Oil Filter....................................... 4-6 
Element, Trans Oil Filter............................. 5-2 
Guard, Fan L.H........................................... 4-3 
анага, Fan R Н Е uu u ta ete dece 4-3 
Cable, Tachometer .................................... 2-6 
Harness, Main Wiring.................................. 8-1 
Seal, Shaft Пр. 6-3 
Gover: Shaft ЕПА ан аан 6-3 
Bearing, ВоПег..............2....2222... 6-3 
Seal; Gasket ucu r a Q ақ рата НЫ 6-3 
Plate, Тиса 6-3 
Seal; Pocket. аласа u Tasya ln 6-3 
Seal, Ніпо...........ы 6-3 
Cover, Port Епа.......................................... 6-3 
Washers ы ыды ent А ылады tot ын 6-3 
Section Assembly, Relief............................4 6-2 
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3628 
3629 
3632 
3633 
3645 
3647 


3648 
3649 
3656 
3674 
3679 
3680 
3681 
3682 
3683 
3684 
3685 
3686 
3687 
3689 
3690 
3691 
3692 
3693 
3694 
3695 
3696 
3697 
3698 
3699 
3700 
3701 
3702 
3720 
3721 
3722 
3723 
3724 
3725 
3726 
3727 
3728 
3729 
3730 
3731 
3732 
3733 
3734 
3735 
3736 
3737 
3738 
3739 
3740 
3741" 
3742 
3743 
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PAGE 

DESCRIPTION NO. 

Section Assembly, Float .......................... 6-2 
Cover Assembly, Right ............................ 6-2 
Lockwasher нн 6-2 
Yoke, Spool anii nen r ee 6-2 
Valve, Масџаїог....................................... 4-1 
Plate, Warning - Ear Protection................ 2-6 
2-7 

Yoke Се аа eh е ее 7-2 
Harness, Alternator-Ammeter.................. 8-1 
GOMEN ЕРЕКЕ 3-1 
Bag; Army... mg RE 9-12 
Nipple, Pipe............................................. 4-6 
Manual, Parts......................................... 9-12 
Manual, Service .................................... 9-12 
Manual, Operation ................................ 9-12 
Radiator Assembly ................................. 4-3 
Tank Assembly, Тор................................ 4-3 
Tank Assembly, Bottom ..........................: 4-3 
Hose, Top Найн 4-3 
Hose, Bottom Rad................................... 4-3 
Нове;Бай--ассыгиятонилудин е ИЕНІҢ 4-3 
Decal, "K300" Мћіїе................................ 2-7 
Decal, "Bomag" White ............................ 2-7 
Plate, Cap Вауопеї................................. 2-1 
Gasket, Сар ............................................ 2-1 
Strainer, Flanged Сар............................. 2-1 
Spacer E: 2-1 
Spring, Ву-Раѕ5....................................... 2-1 
Guide; Маје cust none enia 2-1 
Guide; Male x ии S й 2-1 
Gap; Stem. tn pee e 2-1 
Screw, Угіуе...... nnee ne 2-1 
КП ЖКО eerte КОКУЛ 2-1 
Rëtalliér; =: Г ЛЛ ОСУ 2-1 
Tee, Ааарїег............................................ 6-1 
Housing, Cylinder..................................... 7-1 
Piston, Low Ргеѕѕиге...............................7-1 
Spring, Secondary Веигт........................ 7-1 
Spring, Primary Веїигп............................: 7-1 
Piston, High Pressure.............................. 7-1 
Plug, Erde 7-1 
Cup, Low Pressure.................................. 7-1 
Piston Assembly, Relief Маме.................. 7-1 
Gasket, Filler Plug................................... 7-1 
Screw, Relief Adjusting............................. 7-1 
Spring, Relief Маме................................. 7-1 
Plug Assembly, Filler............................... 7-1 
Gasket, End PIU .................................... 7-1 
Spring, Check Маме................................ 7-1 
Cup, High Pressure .................... 7-1 
Seal, End ид. 7-1 
Valve; Check. i a ры рана ар 7-1 
Seat, Check Маме.................................. 7-1 
Disc, Relief Valve Сһеск.......................... 7-1 
Gasket, Relief Маме................................ 7-1 
Spring, Check Юіѕс................................... 7-1 
Pin, Disc Spring Cotter ............................ 7-1 
Cup, Secondary ...................................... 7-1 
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NO. 
3746 
3752 
3758 
3764 
3765 
3766 


3767 
3768 
3769 
3770 
3774 


3775 
3780 


3781 
3785 
3787 
3788 
3790 
3791 
3792 
3794 
3795 
3799 
3800 
3801 
3802 
3803 
3804 
3805 
3806 
3807 
3808 
3809 
3810 
3811 
3812 
3813 
3815 
3816 
3819 
3830 
3832 
3835 
3838 
3840 
3842 
3843 
3845 
3846 
3848 
3849 
3881 
3882 
3883 
3884 
3885 
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PAGE 
DESCRIPTION NO. 
Support Arm, Right .................................... 4-3 
Air-Oil Cooler Assembly .............................: 4-3 
Support Arm, Left ...................................... 4-3 
Plate, Lifting Ргосеаиге............................... 2-7 
Plate, Tiedown Procedure........................... 2-7 
Pump Assembly, Dozer .......................... 6-1 
6-3 
Housing, Gear............................................. 6-3 
Gear Shaft & Driven Gear............................ 6-3 
Cap заеми s au cene rettet dris 6-3 
Sling Assembly, Machine Lifting ............... 9-12 
Plate, Speed "1-2-3"................................... 2-1 
2-7 
Adapter, Tachometer Cable......................... 2-6 
Valve, Dozer Hydraulic............................... 6-1 
eT 6-2 
Seal, Quad Spool........................................ 6-2 
Plate, Lubrication........................................ 2-7 
Seal, Small Section..................................... 6-2 
Seal, Large Section..................................... 6-2 
Transmission Assembly.............................. 5-8 
Bracket, Relief Valve ................................. 6-4 
Book, 00.4: есе eee tre 9-12 
Core в Header Assembly ..........................: 4-3 
Frame & Header Bar Assembly................... 4-3 
Hose, Valve to Hydraulic Тапк.................... 6-1 
Frame Weldment, Веаг.............................. 3-1 
Seal: PIStODL е ырын I ie tape direi дар 6-9 
Seal, Piston Воа......................................... 6-9 
Seal, Head Тибе......................................... 6-9 
Washer, Head Тибе.................................... 6-9 
Seal. Нойс: на rccte n ta tea Таманың 6-9 
Wiper, Rod... nee 6-9 
Seal. РІО: 2 аА 6-8 
Seal, Piston Воа......................................... 6-8 
Seal; Неад-ТиБе sumi иа 6-8 
Washer, Head Тибе.................................... 6-8 
Seal; НОб od арыстарды ны deo et ba ae ea 6-8 
Wiper, Вов..........::ееш 6-8 
РІП; Glevia a ады ы А a m a нн 7-2 
Seal Kit, Pump............................................ 6-3 
Ра, РОГ шынынын ы инна анаа 6-3 
Reducét за HEINE 5-2 
Seal Kit, Dozer Маме...............................-.. 6-2 
Рае COV El а e E 3-1 
Bracket, Steering........................................ 3-1 
Cover, Bulkhead......................................... 2-1 
Plate, Front Floor........................................ 2-3 
Hose, Hydraulic Tank to Pump.................... 6-1 
Hose, Pump to Valve ................................. 6-1 
маме свеса t тро 6-4 
Valve; Сеск иа 6-1 
Grommet, Вирбег....................................... 7-6 
Nut, Center Joint......................................... 3-2 
Relief Assembly, Маіп................................ 6-2 
Relief Assembly, Cylinder Port.................... 6-2 
Bonnet, FLoat Роѕіїіопег.............................4 6-2 
Bolt, Hex Неаа............................................ 6-2 
Seal; Вага ав a rere 6-2 
K300 


РАСЕ 
DESCRIPTION NO. 
Washer, Screw Seal................................ 6-2 
Seal, Мо. 16 Plug.................................... 6-2 
Seal, Мо. 20 РіІџ9.................................... 6-2 
Seal, Outer Ѕроо!.................................... 6-2 
Seal, Port Relief, Body ...........................1 6-2 
Seal, Port Relief, беді............................. 6-2 
Pump Assembly, Steering........................ 6-4 
6-6 
Body, Steering Ритр.............................. 6-6 
Pin, Dowel............................................... 6-6 
Cover, Егопі.............4................ 6-6 
Ва ата ВЕ ебе NE, 6-6 
Gear; Опуе зарин аргане ора 6-6 
Gear апа Shat, Огіме............................... 6-6 
Plate. Wear 5o u ааай 6-6 
Seal Kit, Steering Ритр..........................! 6-6 
беа ЛЕТТІ 6-6 
Sea uetus ТТТ ы 6-6 
беа омарта S IDE nara! 6-6 
Bushing, Вгаскеї..................................... 3-2 
Bracket, Bottom Hose ............................. 3-2 
Bracket, Top Ноѕе................................... 3-2 
Cover, Front Floor Plate.......................... 2-3 
Plate Assembly, Rear Floor...................... 2-3 
Seal Kilo db or ман 6-8 
Cylinder, Ѕїеегіпд.................................... 6-4 
6-8 
Valve, Steering Веііеї.............................. 6-4 
6-7 
Valve, біеегіпд...............24422442. 6-4 
6-5 
Hose, Steering Pump to Relief................. 6-4 
Hose, Relief to Steering............................ 6-4 
Nipple; Pipe sc. creen 6-4 
Hose, Relief to Hydraulic Tank................. 6-4 
Hose, Steering to Cylinder....................... 6-4 
Hose, Steering to Cylinders...................... 6-4 
Hose, Cylinders Cross Over..................... 6-4 
Hose, Tank to Steering Pump................. 6.-4 
Column, Steering..................................... 7-4 
Wheel, Steering ...................................... 7-4 
Button Kit, Нот. 7-4 
8-1 
Nut, Steering Wheel................................ 7-4 
Gasket, Steering Pump............................ 6-4 
Hose, Steering to Relief............................ 6-4 
Shaft Assembly, Center........................... 5-1 
Shaft Assembly, Веаг.............................. 5-1 
Shaft Assembly, Front............................. 5-1 
Yoke, End: metes 5-1 
Cap & Bolt Assembly............................. 95-1 
Bolt, Self-locking ..................................... 5-1 
Cap, Bearing Васе................................ 85-1 
Bolle easy anual ER 5-1 
Hose Assembly, Соо!ег........................... 5-2 
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NO. 
4245 
4250 
4254 
4255 
4256 
4257 
4258 
4259 
4260 
4278 
4277 
4278 
4279 
4280 
4281 
4282 
4283 
4284 
4285 
4286 
4287 
4288 
4289 
4290 
4291 
4292 
4293 
4294 
4295 
4296 
4297 
4298 
4299 
4300 
4301 
4302 
4303 
4304 
4307 
4308 
4309 
4311 
4313 
4314 
4315 
4316 
4317 
4318 
4319 
4320 
4349 
4360 
4361 
4362 
433 
4374 
4375 
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PAGE 
DESCRIPTION NO. 
Ахіе;Ввабосезооиоанпегаеала ae 5-4 
Axle Front icit xen t ee eot ee 5-4 
Yoke Assembly, Sleeve.............................. 5-1 
Repair Кышнын б ЛУ 5-1 
PING SNAP ыыы e a egentes 5-1 
Journal Cross & Bearing Assy..................... 5-1 
Repair Kits. нынын интен e 5-1 
Journal Cross & Bearing Ass'y..................... 5-1 
Сомег Кина вн Нарада вери 5-1 
Tube & Base Assembly ..............................4 6-8 
Ной: PISTON «cete eines 6-8 
Еее ЧОПО 6-8 
e а ымды мадағы сы Sola ms. Sl 6-8 
Неай ueniet et Menem 6-8 
TUDO; оралните Eee eee 6-8 
Drive, Steering уайме.................................. 6-5 
Plate, Steering Маме................................. 6-6 
Gerotor Зе. 6-5 
срасег cR 6-5 
расе нон i eod UD ER ERR 6-5 
el 6-5 
Ѕрасег. е ерк ete Ue 6-5 
Cap; End. eee en 6-5 
Screw, Cap ............аа 6-5 
Screw Cap... сақ ауды deni шы: 6-5 
Seal Kit nitro МА АННАН 6-5 
Plate, Mounting........................................... 6-5 
Bushing, Locator......................................... 6-5 
Bòarng КЕ: beet bx ақтадың 6-5 
Locator, Bearing ......................................... 6-5 
Race, Веагіпд............................................. 6-5 
Bearlng..Bssssnerciupdipeni veni 6-5 
Control Аѕѕетб/у........................................ 6-5 
Plug; Званието аны ыы 6-5 
Seat; Check: ына и Аы us 6-5 
Ва Steel itis: “ысы ЫЫ Т ОНЫ ЫЫЫ 6-5 
Spring, Сотргеѕѕіоп................................... 6-5 
Pin, Сепіегіпд............... 6-5 
Caps DUS + Баглан а sue акы 5-1 
Washer: Steel x: рышын 5-1 
Washer; Cork оо алада Милы 5-1 
Сарата ыры ан м 6-7 
[EE 6-.7 
Kit, Valve Rebuilding .................................. 6-7 
Kit; овај uui Gaio sm ener 6-7 
Springs РИО ЕНЕГЕ ВН 6-7 
Kit, Piton and Cylinder................................ 6-7 
Spring, РІЗЇОП........ нн 6-7 
РорреЕ enu Мово а нының 6-7 
Screw, Adjusting ........................................ 6-7 
Cable, Horn Button ..................................... 7-4 
Seal Oll zat qina tuaku ot teer 6-5 
Seal, Quad Вто... 6-5 
Seal, О НІіпо......... 6-5 
эва O RING: sisi ee ta conte eret 6-5 
О Ring, Воау............................................... 6-7 
Ring, Relief Воау........................................ 6-2 
6-7 
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4376 Washer, Back Ор.................................... 6-7 
4379 O Ring, Relief Body ................................ 6-2 
6-7 
4380 Washer, Back Up................................... 6-2 
6-7 
4381 Housing, Relief Valve .............................. 6-7 
4382 Gasket, Сар ............................................ 6-7 
4383 СупаЕг............. нн 6-7 
4384 PISTOM ногата tmr eter: 6-7 
4385 Ring, ВЋеїаіпіпд........................................ 6-7 
4386- Pin; Wile stein l УНН 6-7 
4387 Plate, Striker............................................ 7-4 
4388 Retainer, Spring........................................ 74 
4389 Contact, Horn.......................................... 7-4 
4390 Button, Horn............................................ 7-4 
4391 Cover, Horn Вийоп.................................. 7-4 
4392 Spring, Contact 
4393 Spacer, Contact ........................ 7-4 
4394 Screw, Horn Button................................. 7-4 
1012-4-5 Ааарїег.......................................... 7-1 
3-2 
1012-4-6 | Adapter ......................................... 4-5 
1012-6-6 | Adapter ......................................... 4-5 
1012-12-10 Adapter ......................................... 6-4 
1012-12-12 Adapter ......................................... 5-2 
1012-16-16 Adapter ......................................... 6-1 
1012-20-20 Adapter ......................................... 6-1 
1015-4-6 Аааріег......................................... 7-1 
1015-12-12 Adapter ......................................... 5-2 
1018--5 Adaptor sises eme 7-1 
1021-2-5 Аааріег...............................-......... 3-2 
1021-8-10 Ааарїег.......................................... 4-5 
1025-16-16 Elbow, Adapter.............................. 6-1 
6-4 
1025-20-20 Elbow, Adapter ............................. 6-1 
1032-12-10 Tee, Ааарїег................................. 6-4 
1033-12-10 Tee, Ааарїег................................. 6-4 
1037216216 БО kausan u u Ы 6-1 
1040-8-10 Adapter ......................................... 6-4 
1040-10-10 Ааарїег.......................................... 6-4 
1040-12-12 Ааарїег.......................................... 5-2 
1040-12-16 Adapter ......................................... 6-4 
1040-16-16 Adapter ......................................... 6-1 
1040-20-20 Adapter ......................................... 6-1 
1042-6-8 Ааарїег.......................................... 4-5 
1042-12-12 Adapter ......................................... 5-2 
1048-16-16 Elbow, Adapter ............................. 6-1 
1093-4-2 Веаисег...............................-......... 4-6 
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1093-20-16 
1248-219 
1248-222 
1249-6 
1249-8 
1249-10 
1249-12 
1249-16 
1249-20 
255016 
2550-20 
2628-10 


2628-24 
2628-35 
2628-40 


2628-48 
15850-12 
15858-12-12 
15862-12-12 
16913-12-12 
145027 


173094 
173773 
211433 
236395 
1N8207 
1 М398 
22361 
ІМ2777 
2М995 
2Р4230 
482544 
4М3355 
8-1 
4М4316 
43666. 
448253 
448580 
6N12 
6N8355 
7M9957 
9M1974 
9L6298 


L7311i 
9L7626 
9L8439 
216F-316M 
5-114-В 
5-118 
VP25K 
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Beducer e Ee ud 5-2 
FedUuC6et «ee te elect eee sorted 5-2 
Fedücet: ua neue 5-2 
Reducer sie edi ыда 6-4 
Seal;'O:Bing.:::: d аа аса bos алан teal 6-1 
Seal, О Ніпо.......... 6-1 
Seal; Os RING: ы-и КЕТТЕР 7-1 
Seal, О Ніпо.............2.2м22....ш.. 6-4 
овај O: RINGS ше ды иишде I oet ec 6-4 
Seal, О іп... 6-4 
Seal; ORNO eere eoe TIR 6-1 
Seal, O Ніпо.......... arreen nenea 6-1 
lange; SON ыы ины ы Go gero Dres 6-1 
Flange, Split.............................. sees 6-1 
Сіатрусабів sa s uu НОЯ 2-3 
5-2 
7-4 
7-5 
Clamp; Саб: tree tire 2-6 
Clamp, Cable.............................................. 2-3 
Сатр: Сабе: лі uu rere шс ци 2-3 
САНКТ АЛПЫ skua TEE PETE 2-6 
Glamp; Сабе... 5-2 
Cross, Адарїег............................................ 5-2 
Swivel, Adapter........................................... 5-2 
Tee, Adapter .............................................. 5-2 
Tee, Adapter .............................................. 5-2 
Relay, Starter switch................................... 5-2 
8-1 
Mount Engine, Rubber ...............................4-4 
Angle, Mounting ......................................... 4-4 
Cap, ЕШег-Вгеаїһег.................................... 5-2 
Switch;.INeütral::.... аала 8-1 
Pulley, Alternator Idler ................................ 4-6 
Pull&y;Fah..: nere л lean 4-4 
Lacs ызқшырыаыңшы санына А-6 
zu E ГУГЛ КОСУ, 4-6 
Dipstick, Engine Oil..................................... 4-6 
Belt; Alternator „г.а цао 4-6 
Беі:бесҒапылиромаицьмирызгенызныыр 4-6 
Switch, Oil Pressure ................................... 4-6 
Fuel.Solérioid; eie en 8-1 
Pulley, Crankshaft ..................м.... 4-6 
Motor; Starter: Su unu un uq а: 4-6 
Belt Set, Water Ритр................................. 4-6 
Diode Нагпеѕѕ ............................................ 8-1 
Body, Panel Шоћ........................................ 2-6 
Bulb, Panel Пан. 2-6 
Washer, Fan Mounting................................ 4-6 
Alternator uu aan Rite ee 4-6 
8-1 
Pulley, Alternator......................................... 4-6 
Pulley, Сатвпай нн... 4-6 
Cap; ӘЛДЕ ЕРИ а ан 4-6 
Sivel, Адарїег.............................................. 6-1 
Bolt, Engine Моипї..................................... 4-4 
Bolt, Fan Моџпіпод...................................... 4-6 
Resistor, Diode ........................................... 8-1 
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Wheel Assembly................................. 2-5 
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Rev.760501 K300 


2-1 


K300 


HYDRAULIC TANK ASSEMBLY 


Rev. 760501 
2-1.1 


~ 


aJ 
оо о O сого ПО бт 


Вем. 760501 


HYDRAULIC TANK ASSEMBLY 


DESCRIPTION 

Cap Assembly, Filter Breather (includes items 2 to 5)...........аеыа 
Cap. Filler. 
Cap, Filler. 
Plate: Cap Ваубпек але касынан Qam Aa ОАА 
Gasket: Саре een u de ee es Ма be min нына тама Шыдамы 
Strainer, Flanged Сар)... наана eter S tete ы ыу ere Tia ат ара нан 
Tank, Hydraulic (includes items 34 1059) ............ нання 
Seal, "O" Ring.................................................. 

Gauge, Level (includes items 7 and 9) 
Bolt, Hollow Mounting 
Plug, 1/2 NPT Ріре...............2...м2........ 
Bolt, Hex 5/8- 11 UNC x 1-3/4 Long 
Washer, Hardened Flat 5/8 Пізтейег............ еее 
Locknut,-Hex 5/8: T1 ИМЕ: z ua шыла ла т т Ы ыкы Шабыр ры ыы аа ал Б Банда 
Screw, Metallic Drive Мо 4 x 5/16 іопа......о....илиеаате а-ә 
Nameplate, "Неісаве" ..........0 МИНЕ ет аннынан: 
Nameplate, "Parking Brake" ............иизиниЭае а .-ә 
Матеріаїе г"Арріу: саны ЫНАН МАНЫ ine iet АСЫ a 
Nameplate, Operators Сашіоп.............ала таты 
Nameplate, "F-N-R" 
Nameplate, Dozer 
Locknut, Hex 3/8 - 16 (МС............ еее. 
Nameplate, Speed "1-2-3" 
COVE Is Side: 2: ТЕККЕ КЕРКЕМ ККЕ ТЕ ева ЕЕЕ КЕРЕГЕ 
Washer, Hardened Flat 3/8 Diameter 


Bolt, Hex 3/8- 16 UNG x a a Eo a re ео амы н АДА р АҚ Ин 
MEO WALDEN 
Lockwasher, 7/16:Diamieter: ..:... 5.5: oa eet ымы de ite ue ie RR 
Washer, Large OD 1/2 Diameter ................аа enne ren 
Bolt, Shoulder. 

Bolt; Еўе: an n eee edite нанады а пе адын арине 
Belt Assembly, Seat (includes items 26 to 30) 

Seat Ls 

Mechanism, Seat Suspension ....................ша лла 
Base, Seat Mounting 

Cover, Bulkhead............................................... 

Washer, Hardened Flat 1/4 Diameter................ 

Bolt, Hex 1/4 - 20 UNC x 3/4 Long ................... 

Filter Assembly (includes items 39 to 55) 

Bolt, Hex 5/16 - 18 UNC x 3/4 1опо.......... е 
Lockwasher, 5/16 Оіатеїег.......................................... ә 
Head: Filler: сола ыливцакифинриа ын қы АШЫ ЫЫ Ананы АНЫН ыы НЕ Реа, 
Spring, Conical................. 

Seal, Filter Head 

Valve Assembly By-Pass (includes items 45 to 51)..........аееииеыеаенеа 
5сгему;:Ву-РаввУаме: =... ыды еле ла е Аы анаа ыы а Ын Өле Не 
Spring, Ву-Раѕѕ............................................... 

Guide, Угіме...............ГЛ..........2222. 


Guide, Valve.... 


Retainer 
Element; ЕЛЕР; ЫБ ы дыны a к ЫЕ mts A ла ЫДЫ 
Gasket, Element............... 
Seal; RUDD слизането tree ea avere ДАЈ Р token Mac лој Шаһар hasa z 
Соскпий: Нех: 1/2: Л8 om—————————————————— 
Washer, Hardened Flat 1/2 Diameter 
Cover; lrispection... лада ын ндылы дады тема Ре aaa рн АНАА 
Gasket, Inspection Сомес.................л.л4аа--аыта ы 
Screw, No 10-24 UNC x 1/2 Long 
Lockwasher, External Tooth No 10 
Strainer, РЩег.. os iei 

Gaskets:Filter: Неай!:.: "————————————————ÓÁ——— 
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DOZER ASSEMBLY 


REF. PART 
NO. DESCRIPTION QTY. NO. 
1 Dozer У/екітепі.........................аеа ы 1 2184 
2 Bushing, Cylinder Сіеуіб.............леәәеееем 2 1077 

3 Washer, Hardened Flat 5/8 ратеќег...................... нина 11 - 

4 LEocknut, Hex:5/8-11-UNG..... а сноси e esee ут е Ені өлен бст bean 11 - 

5 Bolt, Dozer Еаде......................................... Не 11 2235 

6 Ейде:Ро2ег>а “ы EE 1 3267 

7 Locknut, Нех 3/4 - 10 ОМС........... ннн ны. 2 - 

8 Washer, Hardened Flat 3/4 Пігтетег............ш 2 - 

9 Pi Dozer GleVIS: роли Орлеан карта reed vn nee hehe entere Cres wn pred rhe UT ded 2 2896 
10 Bushing, Dozer Ріп..........а...... ты аы 2 2031 
11 Bolt, Hex 3/4 - 10 UNC x 51/2 Long....................... ае е. 2 - 

12 Fitting, Grease 1/4 МРТ6”Т/2а .алллвеа 4 - 

13 Pin, Bottom Cylinder Сіеміз.......... нання 1 3425 

14 Pin; Cotter 3/16 x 21/2: Long «iie ee eee AR ee 2 - 

15 Pin, Top Cylinder Сіеміз................аа 10 nme нн 1 1071 
K300 Rev. 760501 
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ВЕЕ. PART 


NO. DESCRIPTION QTY. NO. 
1 Hood Assembly: сас prune Ai ae he eae Med a teen 1 3422 
2 Bolt, Hex 1/2-13 ОМСх11опа0........ е ееалағ” 9 - 

3 Washer, Hardened Flat 1/2 Пізтеіес.............. Шы 16 

4 Locknut, Hex 1/2-13 ОМС........ ы 3 

5 Bolt, Hex 1/2 -13 UNC x 1-1/4 іопо............0000М0ММШІ ее. 2 

6 Arm, Hood Holder uu. un u u ЛК КОЛЛ ООС ТУЛ ГУ СК 2 3047 
7 Plate, Rear Floor (includes items 8 to 10)............ а 1 4106 
8 Cover, Rear Floor Різіе........................0......2.1.2.1.6.. а еее кен кене нее. 1 2991 
9 Lockwasher, 1/4 Піатеіег.............. а 7 - 
10 Bolt, Hex 1/4-20 UNC x 3/4 іоп5п........мУМУН8- чина 6 - 
11 Cover Front Floor Plate: uoce ere eet en рана ат are Dre a 1 4104 
12 Plate, Front Floor (includes items 9 to 11)..................... esses 1 3840 
13 Bolt, Hex 1/2-13 UNC x 11/2 іопд........Шта ем 1 - 
14 Bolt, Hex 1/4-20 UNC x 1/4 іопд......../штш---алғтеые 1 - 
15 НеГау ЧОП HE 1 3490 
16 Locknut, Hex 1/4-20 ОМС........ әш 1 - 
17 НОГИ: 5:2. дада ал ЫЛЫ ЗОН hats RA WhO Bee ето 1 2061 
18 Wingnut, Dipstick Соуег...........................аа нан 1 2712 
19 Washer, Spring 3/8 Diameter ............л...ллл лт -əаəеееыеее 1 - 
20 Screw: ЭПО И аиоли рае ат ЫТЫ нем рон пари 1 2713 
21 Cover; DIDSUCK2 a Oa а ert D Ae ees даа АР AN Dads 1 2949 
22 Nut, Hex 5/16-24 UNF ....................... a aa... a... ....... 2 - 
23 Washer, Hardened Flat 5/16 Diameter....................................... nnn 2 - 
24 Nut, Hex No. 6-32 ОМХС........ Шы 4 - 
25 Lockwasher, No., 6 Dia тейег.......................2.....0..М0Ш тə. 4 - 
26 Clip; Spring: eres tat eerte pedet mercede аы editus РЕА ЕЕ СЕРЕ НЕ НДЫ 2 3459 
27 Screw, Мо. 8-32 UNC x 1/2 ( опо.......... нан 4 - 
28 =A © [=] aera a лы сила ты E Алла ТЫРА тты КС УЕ УОЛТ ОО НАД а Од де 4 1192 
29 Bolt, Hex 5/8-11 UNC x 11/2 іопд........ы Ша Ш-аеееал 16 - 
30 Washer, Hardened Flat 5/8 Пізіеіег.............. ІШ 20 - 
31 Washer; Felder: Tustun a ыы ада ШЕ ha ЫИ алал d ET diate atte Ы А 18 2395 
32 Bolt, Hex 5/8-11 UNC x 11/4 (опа.........тт еее 4 - 
33 Panel: Ergine Side: ЕН uuu, аа e uen c Ae i N ae ec Snel edad 1 1425 
34 Panel, Engine Side В. Н......ә...........0..ҺҺ 0.0000 enn nena 1 1191 
35 JOINE Ва ЕТЕККЕ УУЛОО О ОЛОК ОУ КОЛО ЕГО 2 3045 
36 Clamp, Rubber (Includes ргаскеіз)...........аақ6аеаа3)о.л 4 1815 
37 Locknut, Hex 3/8-16 UNC ....................................... A кекке L u ЫЙЫ 12 - 
38 Guard, Radiator................................................. ата 1 3098 
39 Washer, Hardened Flat 3/8 Пізтетег.............. аа 26 - 
40 Bolt, Hex 3/8-16 UNC x 1 іоп0........ еее 14 - 
41 ӨТЕН ЕСІНЕ ОЛА iin Bie ТТТ Т ТЕ 8 2628-19 
42 Clamp; Medii... orte retten cu адет нн ea yet eon e Cote др еее 2 2628-35 
43 Clamp; barge ree etae ағына аратын лылы rd 2 2628-40 
Rev. 760501 K300 
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CLEANER TOOTH ASSEMBLY 


REF. 

NO. DESCRIPTION QTY. 
1 Tooth; Cleaner ы поділ ws ыы та tq делова maaa laya ал а 14 
2 Plate: Bolt: o уа S иса наве о ede Сто Се 14 
3 Washer, Hardened Flat 3/4 Пігтетег............... 28 
4 Bolt, Hex 3/4 - 10 UNC x 4 Long........................ тела ы 28 
Rev. 760501 K300 
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Wheel Assembly 


WHEEL ASSEMBLY 


DESCRIPTION 


, Right Front (includes items 5 to 12)......................................... 


Wheel Assembly, Left Front (includes items 5 їо 12) ........................................... 


Wheel Assembly 


, Right Rear (includes items 5 to 12).......................................... 


Wheel Assembly, Left Rear (includes items 5 to 12)............................................ 
Shoe: Front, Wheels o снет t holes ole о to fete obe Sn tus 
Shoe; Rear Wheel ыз ылды ы ақылда ал 
Gap, From Wheel recarsi D ecu ce Tete ra eme orn Rae ee т олды ыда 


Cap, Rear Wheel 
Plate, Inspection 


СОМего te oe Cn tes Ты 


Gasket; Gover: Plate... тату дак алата Ж y нан ати нано комах 
Stud; Cover Plate... etd ӨН А IA vo dw wads ИЕ 
Nut, Hex 1/2- 13 УМС......................2..............1... ааа нне наа аана енеке ннен 


Lockwasher, 1/2 
Plug, 2 NPT Pipe 


BIETEN EET TE 


K300 
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CONTROL CONSOLE ASSEMBLY 


DESCRIPTION 


Control Console Subassembly, (includes items 2 to 7)...................... 
Panel, Тор: н am p d e Вина ал. 
Washer, Hardened Flat 3/8 Diameter .................................................. 
Bolt, Hex 3/8 - 16 ОМСх1і1оп0...о 
Panel; Войо etn ысыл а тысында ER 
Washer, Hardened Flat 1/4 ОСіатеїег.................................................... 
Bolt, Нех 1J4 - 20 UNC x 3/4 1опд....- 
Nut, Hex No. 6-320МС...... аа 
Lockwasher, External Tooth No. 6 Diameter ..................................... 


Screw, No. 6-32 UNC x 3/4 | опод........... a... 
Plug, Chrome Button 3/4 Оіатеїег............... нии 
Locknut Hex: 1/4 -:20.. e p лан ыры Кышы з pee ees 
Plate, Ignition Кеу............ееәеаеыаƏ 
Switch: Key Starts u 7 2: 
Tachomeler а аа Ауы ee per rd Ce ated ee ea teu quee tu o qe PO de a аа UR 
Mount; RUDD i rettet eter eere rans eee таты тымды ve o e ve ben 
ОП И РИ а анд A DM ТА ќа 
Light, Panel (includes items 51 апа 52)................................................ 
Decal "Water Eng Тетр"........... нання 
Gauge, Water Тепрегацге ....... еш 
АттЕйвг-о;22оуодылаагайаанаерниаеа аа даа арал атайды; 
Decal "Trans Ой Тетр"....нинаснененнненененне 
Gauge, Oil Temperature .........ьə 
Locknut, Hex 5/8 - 11 МС. еее 
Washer, Hardened Flat 5/8 Оіатеїег.................................................... 
Bolt, Hex 5/8- 11 UNC x 1-3/4 Long ..................... sss 
Switch, Light (includes item 32)........... гм 
Decal "Engine Oil Pres"....................................... a... 
Gauge, Oil Ргезөге......ллл а-ы 
Decal "Converter Oil Ргеѕ".................................................. ыы 
Fuse; SWIICDC b icc one ttr ede diee en са сте dete Eee a ee tea Dea Pu Y Dea Pu v Dena 
Clamp} Cable Ana sa nn sn Sa ЕКЕНШЕ ЕНӘ 
Plate, Instructions .................................................. ннн нынын 
Screw, Metallic Drive No. 4 x 5/16 LONG ...........м аа. 
Locknut, Hex3/8- 16 ОМС........ ы 
Light, Ammeter У/агпіпо.......2......220.4204М nnns 
Relay, Warning Light ........л...0000000Һ ннн 
Clamp; Gables Маоваврогрвепедигесииесисесдпесддейдкесдіеы 
Headlight... rn teen heh ante te e e О 
Adapter, Tachometer Cable (includes item 42)..................................... 
Tip, Tachometer Adapter Пгіуе...........олеы 
Lockwasher, External Tooth No. 10 Diameter ..................................... 
Nut, Hex No. 10 - 24 МС 
Cable: Fachometer- ebbe 
Plug, Chrome Button 11/16 Diameter ыы 
Protector, Key Әулісһ............еы 
Кие Но бек: гам кп pere ee tego ee и tu ей 
dil pe EUR 
Plate, Ear Protection... nes dec etre canat кыы наннын рыбы ааны 
Воду, Panel Light 2:22: EUR 
Bib Panel il it Мел сады оқасы о ны ы eee 
Pin, Roll 3/8 Diameter x 1 іоп0......ы 
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№ 


1566 
3189 
1252 
3192 
3461 
2628-24 
2362 


3286 
3418 
2628-40 
1567 
3775 
3092 


3608 


3285 
3443 
3461 
3647 
6N8355 
7M9957 


K300 


PART 
NO. 


2360 
2361 
2362 
2517 
2590 
2591 
2592 
2894 
2934 
2939 
3093 
3094 
3096 
3189 
3190 
3191 
3192 
3245 
3647 
3690 
3691 
3764 
3765 
3774 
3785 
3817 
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DECALS AND NAMEPLATES 


DESCRIPTION QTY 
Pate, Transmission "Ғ-М-В”...... ааа атта ння 1 
Plate: Dozer Сотто: ын ы ыны ри Ызы ы ыы аа ы ылы лабы абы абы ы бы лы ола а 1 
Рае: [ПСПО tete А ымыы ea а АР НО ЈА Puri 1 
Plate, К300:Юаевпипсацоһиевсесионыңаныңдыңнднынданыныңаныннандаына ы нара 1 
Рае; "Parkingi Brake? 4e rn га га га га га га га га га га Ра te ties tin ties ties ties u ties u НЕТ та 1 
Plate, "Арру".....нимаенененееееннненнененннннененнннненнннне 1 
Plát; "Release t о нн pete ТО Pete Ee es 1 
Plates) опо: Key 5. УУУ УУ УОЛУ УЛУУ УЛУ ЛЛУ 1 
Decal, "K - Koehring Вота(”.....ллллхКяя .жмхмиеееее» 1 
беса: Коепипа аыысырырыныыыыы ы ыы ыы ықы ыы ыты ы ыы аа Ж 2 
Decal, "Caution - Transmission Fluid Only" ........ а-ы 1 
Decal, "Diesel Fuel Only". длине 1 
Decal, "Hydraulic Oil Only" a u Na Nh ha nennt 1 
Decal, "Engine Oil Pres ............ нн 1 
Decal Trans OlT emp" seen eee eee Еа 1 
Оесаї,"үаѓег Engine Теру Шы алында а дады ыды ee ЫДАН 1 
Decal, "Converter ОП Pres" ....................................................... ааа нынын 1 
Plate, "Warning - No брасе"....ә...........44мҺҺҺ 0.0.00 татты ЫЫ Ы. 1 
Plate, "Warning - Ear Ргоесіот"”2.......Знв«еҡ«ахнееееее 1 
Decal Кзоо (White). 1:3: x eee ионы 1 
Decal; *Bomag" (White АУРА deed ee eee rene dee ded 2 
Plate, Lifting Ргосебге.......лл- nn nnn nnn nn nnn nnn n nnn nnns nnns nnns 1 
Plate, Tiedown Procedure .........л Ше 1 
Plate; TireansmissiOn: Speeds «et beet bd dee ня 1 
Plate, Lubrication.......................................................... a... ................ 1 
Plate, Towing Instructions...................................... ннн нынын нынын 1 
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WINDSHIELD ASSEMBLY 


REF. PART 
NO DESCRIPTION OTY. NO. 

1 Windshield Assembly (includes items 2105..............400М00Ш 1 1582 
2 Frame; Windshield i re ааа а farte td ааны 1 1583 
3 Strip; Seal лонци dade Sage боби ON ORARE ааа а арии китки 1 1589 
4 Glass; Windshield: iiio кон аа ао ааа шалады на оба 1 1588 
5 Strip; Bottom Sëal.............. eee teinte ии 1 159 

6 Bolt, Hex 3/8 - 16 ОМСх11о0па0.......оо nnns 4 - 

7 Washer, Hardened Flat 3/8 Пізтетег.................ааыаааыа ты 4 - 
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CONTENTS 
Frame Assembly ............................1... 3-1 
Center Joint Assembly ........................ 3-2 
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REF. 


о ч O O + оп — 


о со г г m г г NY m г NY - - a Ss Ш - se — SH = 
- O ON O O + ог — O со AN O QO + оп + оо 
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Frame Weldment, Front.. 


FRAME ASSEMBLY 


DESCRIPTION OTY. 


Frame Weldment, Rear (includes items З їо 9) ................................................... 
Bolt, Hex 3/8 - 16 ОМС x 1-1/4 іоп0д....... ӘҮ ее 
Screw, Shoulder 1/2 Diameter x 1/2 іопд0....... лтты 
Locknut, Hex 3/8 - 16 МС нокиа 


Lockwasher, 3/8 Diameter.................................................................................. 


Bracket, Steering............. 


Cover, Battery Box .......... 


Clamp, Battery Hold Поуп........ зале 


Tool Вох ......................... 
Lock, Tool Box ................ 


Key, Tool Вох ................. 


Pin; Gotter-3/16:x:2-1/2: LONG лона нина виника ие НАА 


Nipple, Grease 1/4 NPT 6 


РИО? ым a ын ыыы ы t ТТ 


Pin, Steering Cylinder Семв....иненнненененннененне 


Bearing, Spherical Thrust 
Light, Rear ..................... 
Plate, Cover..................... 
Grommet, Мо. 41............ 


Support, Battery Cable.... 


Washer, Hardened Flat 1/2 Пізтетег............ш 
Locknut, Нех 1/2- 13 ОМС...........24.....200.0.00.2000000 0 ааа Еа a nns 


Bar, Stop ......................... 
Pipe, Stop........................ 
Nut, Hex Jam 1" - 8 UNC. 
Nut, Hex 1" -8 UNC ......... 
Lockwasher, 1" Diameter 
Extension, Grease Gun... 
Gun, Grease ................... 
Tool Set .......................... 


о o 


оо N N = — — N PO HR HR HR — a 2a — — a — wx + і a 
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ВЕҒ 
NO. 
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CENTER JOINT ASSEMBLY 


PART 

DESCRIPTION QTY. NO 
Bracket, Top Hose бирроп..........ихх а а еее 1 3928 
Bracket, Bottom Hose бирроп..... е ке 1 3927 
Eocknut,.Hex:3/8.-- 16 ШМӨсоииесемиененаа ааа te ылым адым 2 - 
Bolt, Hex 5/8 - 18 UNF x 1-1/4 іопд....л... Тел 6 - 
Lockwasher, 5/8 Diameter ....................040.4....М0 aa ый 6 - 
Bearing, Spherical Тһгиві...........лаелтлеее 2 1077 
Dore M M D AR ARE лана аслам аа от OD ne 5 1012-4-5 
Hose: Деветриу; елымны Дишан аыр Н НАЯ 1 3026 
Bolt, Hex 3/8- 16 ОМСх"1оп0д........ихимэеее 2 - 
Washer, Hardened Flat 3/8 Піатетег...................ғ.4.00000 nne 2 - 
Pin, Cotter 3/8 х41іопд......л.л nn nnn nnn nnns 1 - 
Nut, Slotted Hex 2 - 12 ОМЕ......... 8... 1 3849 
Washer, Top Bearing ......Л.........02.4ҺҺм.......00 nnne nnns nnne 1 2901 
Flange, Top Bearing Retainer ....о....ии а е 1 2900 
Collar, Bearing Mounting ........аинннеенененнненененннененне 1 2902 
Bearing; Spherical Thrust «ioi sc dos 2 2757 
Center Joint Метеори i eoe e hs 1 2847 
Pin Assembly, Top Ріуоі............... еее. 1 2899 
Sp ОРОГ E 1 2903 
Pin Horizontal PIVOE и a n ava av rx ea v ev wa ad 1 2859 
Bearing, Spherical Тһгив.......... nennen 2 2758 
Сеир; Horizontal! Pins: аннамаа aas 2 2944 
Locknut, Hex 3/4 - 10 UNC................................................................................ 2 - 
Nipple, Grease 1/4 МРТ6Т/........л ы еее 5 - 
Adapter u оо ние: 1 1021-2-5 
Hose. Assembly... tette ырды ыы ыы ot 1 3028 
Hose Assembly .................... аш 1 3027 
Pin;;EoWer-PIVOU: Santa hiki ыы ыы ыы ыы ЫЫ efe feries 1 2895 
Lockwasher, З/АЮтаптвів оон tee 2 - 
Bolt, Hex 3/4 - 10 UNC x 1-3/4 іопд....... еее. 1 - 
Bolt, Hex 3/4 - 10 UNC x 5-1/2 іопд....... еее 2 - 
Washer Thus ussuesnannununanhsuatnsnaunn fn Pe Pee Ы цата isa 2 2861 
Bushing: Bracket лоно 1 3925 
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AIR CLEANER ASSEMBLY 


DESCRIPTION QTY 


Cleaner, Air (includes items 2 апа3)....лллыы 


Element, Filter .. 


Valve, Vacuator 


Clamp, Rubber (includes brackets) ........................ sss 


Tubing, Air inlet 


Elbow; AirInlet:Bubbet unionis eee Жангы Пра ово O тава 
Clamp, "U" (includes item 10............ еее 


Clamp, Hose ..... 


Bracket; Мойпипд «nne ate enr ОЕЕО CER ааа 
Locknut, Hex 3/8 - 16 УМС.......... ааа 


Tubing, Air Inlet 


Reducet, Ае ааа ааа аме u e e ЛЛ аа duda 


Clamp, Hose ..... 


Indicator; Restricliori:. oci eic od c eei eee de rre ы ОО қанаты тады таныдың 
Washer,-,Hardened Flat 3/8 Diameter ...................00.0ҺММДГ ДƏ. 
Bolt. Hex 3/8 -- 16 UNG:-x 1 ОПО ыдан айнан динии дирдин: 
Band, Mounting (includes items 18 and 19) ..... .............2...мМ.0. 
Bolt, Hex 5/16 -18 UNC x 1-1/2 опа... ннн. 
Nüt;.Hex:5/16 -18 UNG eee О РО Sau u a Wa 


Extension; А Inlet о dde ene n nva e c ec ata a 


Hood, Air Inlet (includes item 2) .....ллл а-а 


Clamp; Air Inlet Ноба:: аа ааа Аааа ланалар 


— a -— N PO PO BR OO — a a о —- СО — LHR WO в — — — 
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EXHAUST SYSTEM 
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EXHAUST SYSTEM 


REF. PART 
NO DESCRIPTION QTY. NO. 
| Ми еВ Ао О е 1 2490 
2 TUDING EXHAUST ато 2 2485 
3 EIbOW.:EXhausSb: ta t M A A E A S 2 2488 
4 Tubing, Flexible Ехһаив.........нн”Ккк ке» 2 2488 
5 Elbow: Manifold EH aiies anaa annaa a Pe a a a 1 3297 
6 Clamp, Muffler. u ынанышы ГЕКЕ 8 1963 
7 Muffler, M р 1 2489 
8 Elbow, Manifold R: Haane aaa a Eaa 1 3298 
9 Bolt, Hex 3/8 - 16 UNC x 1-1/2 іопд....... еее 10 - 
10 Washer, Hardened Flat 3/8 Пізтетег............аы 6 - 
11 Locknut; 3/8- 16 UNG у шд» n u на қат алад ҚАЛАМЫ TRA инат тн Әл ылайда 6 - 
12 Block, Muffler Моитіпод.....л/ш а-ә. 4 2016 
13 Bolt, Hex 1/2 - 13 UNC x 1-1/4 іоп0.......т ы 8 - 
14 Washer, Hardened Flat 1/2 Diameter................................................................... 8 - 
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COOLING ASSEMBLY 


DESCRIPTION 


Radiator Assembly (includes items 2 to 29).................................... 
Tank Assembly, Тор.........ллалтштш пеи 
Gap; Вааатог дыы e etre ere Pes 
Hose, Overfllow............................... атта 
Clip, Overtlow;FloSe; ek an. oo eee eee ee ee НН 
Gasket Тайке ааа ала ОДА сека C аа лан аана 
Bolt, Hex 1/2 - 13 UNC x 3-3/4 іоп0........о.ш00Ш 
Washer, Hardened Flat 1/2 ОСіатеїег............................................... 
Locknut, Hex 1/2- 13 МС. еее 
Air-Oil Cooler Assembly ............................................................... 
Plug 174: ЧЕТ utt ee I ee Е 
Washer, Hardened Flat 3/4 Оіатеїег............................................... 
Locknut, Hex 3/4 - 10 UNC уина 
Bolt, Hex 3/4 - 10 ОМСх41оп0.....о....Шш 
Support Arm, Нісі..............л.л...0г а ааа 
Support Arm, (еН..............л...лииаишлтыштш 
Lockwasher, 1/2 Оіатеїег....................................................... 
Bolt, Shoulder 5/8 x 1/2 Long x 1/2- 13 UNC ................................... 
Bolt, Hex 5/16 - 18 ОМСх11опа......ы 
Bolt, Hex 5/16 - 18 UNC x 1-1/4 Long.............................................. 
Frame and Header Bar АвветБ1У.................................................. 
Bottom Tank Assembly ................................................................. 
Lockwasher, 5/16 Оіатеїег............................................................ 
Nut, Hex 5/16 - 18 (МС........ы 
Shroud Assembly..:..:.:«...: eI INT. 
Core and Header Assembly ..................2..2....2..2.2........... 
Lockwasher, 1/4 Diameter.................................. a a... 
Bolt, Hex 1/4 - 20 UNC x 3/8 1опо...........  ........... 
Gasket; Permastick nace ati а на i SSS ба ата атын 
Bolt, Hex 1/2 - 13 UNC x 2-1/4 | опо... 
Mount, Top Ниррег......... еш 
Plate: "Тор Boll 4 eee Qala CARRE A AAR SSS RS 
СосҚ;-Ртаттророзормз ыиы нений 
Bolt, Нех 5/8 - 11 UNC x 2-1/2 іопд...о... ete 
Washer., Hardened Flat 5/8 Оіатеїег.............................................. 
Plate, Bottom Войни 
Mount, Bottom Rubber ...................444000.. ата. 
lel -ivab c 
Новв. Войбт.;>“9иаемисемикимоеныия E T 
Guard, Fan В Ненко 
Guard; Fan E: Bic RR 
Washer, Hardened Flat 3/8 Оіатеїег............................................... 
Bolt, Hex 3/8 - 16 ОМСх11оп0....о.а- 
Locknut, Hex 3/8 - 16 УМС..........ш 


— — — ьм момо мо омо оо = = 
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ENGINE & TRANSMISSION MOUNTING 


PART 
DESCRIPTION QTY. NO. 
Bolt, Hex 3/4 - 10 UNC x 1-3/4 (опо............. ннн 14 - 
Bolt; Нех 12- 19 UNG: x 2 LONG uu u uu к ындыны фі 8 - 
Washer, Hardened Flat 3/4 Diameter ..................................................... а... 30 - 
Lockwasher, 3/4 Оіатеїег.............................................. ааа аттты 1 - 
Nut, Hex 3/4 - 16 ИМЕ. нан 1 - 
Angle; Моипипа ца нн ай АН МЫНА aa У tote 2 173773 
Bracket, Engine Mounting ............ и нання 1 3540 
Mount, Engine Bracket Rubber ............... ә. 1 173094 
Bolt, Hex 7/16 - 14 UNC x 1-3/4 | опо........... ннн. 4 - 
Washer, Hardened Flat 7/16 Diameter ............2Л...л..20444008 Га. 8 - 
Locknut, Hex 7/16 - 14 UNC ..................................... Шөл 4 - 
Bolt, Engine Mount ............. "eR 1 5-114-В 
Locknut, Hex: 3/4 - 10. UNG реке еее т со дода деде a О e e i 8 - 
Bracket, Transmission Неагі.Н......... ааа 1 2029 
Plate, Engine-Transmission ІН... 1 3290 
Washer, Hardened Flat 1/2 ОСіатеїег.....................................................«. 8 - 
Bolt, Hex 3/4 - 10 UNC x 2-1/2 (опо.........шт nnns 6 - 
Angle «Mounting Е.Н: аи нина 1 2026 
Angle, Mounting ҺЕН... ЦИ» 1 1807 
Washer, Snubbing ............  а.еаатлтүцлагыы 2 2356 
Mount, Rubber -:.— ut ЕР ЛА РА КЫЫ 2 1808 
Bolt, Hex 3/4 - 10 UNC x 4-1/2 іопд....о... ее 2 - 
Bracket, Transmission Front L.H ааа 1 2027 
Bolt, Hex 3/8 - 16 UNC x 1-1/2 іоп0.......л.ееее 12 - 
Washer, Hardened Flat 3/8 Diameter ............................................................ 12 - 
Bracket, Transmission Rear В.Н ...................... ше нання 1 2122 
Plate, Engine-Transmission оп ВАН нн 1 3289 
Bracket, Transmission Front Б.Н... 1 1809 
4-4.2 K300 


FUEL SYSTEM 
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Cap, Fuel Filler..... 
Tank, Fuel ............ 
Seal, O Ring ......... 


FUEL SYSTEM 


DESCRIPTION OTY. 


Gauge, Level (includes items З and 5)............ нон 


Bolt, Hollow Моилііпо........л ә 


Adapter ................ 


Cartridge, Fuel Filter ...................................27. 
Bolt, Hex 5/8- 11 UNC x 2-1/2 іоп0.......ұееее 
Washer, Hardened Flat 518 Піатейег...........л.ыеа 


Locknut, Hex 518 


Adapter ................ 
Adapter ................ 


ARS orm ане ане ане ане ане ане рымен 


Hose Assembly, Fuel Нештп...........л---------- ыы 
Bolt, Hex 3/8 - 16 UNC x 1-1/2 іопд...о.. HH 
Washer, Hardened Flat 3/8 Оіатеїег........................................................«... 


Filter Assembly, Primary Ғиві........о... еее 


Element: Fuel Filler rettet ee ee 


Hose Assembly, Filter to Еппіпе......а.......езлттезнзннш- 


Adapter ................ 
Valve, Shut Off ..... 


Hose Assembly, Tank to ЕШег............. r... 


Bolt, Hex 518 - 11 


Cock, Drain .......... 
Locknut, Hex 3/8 - 


Slug, Cap Locking 


UNG с 1:9/4 БОП. „дды t at uA 


АЛЫН... 2.00 
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ВЕЕ. 


Веу. 760501 


ENGINE ACCESSORIES 


DESCRIPTION QTY. 
Dipstick; Engine Oil... dd а erat dtes 1 
Switch, Oil Реон рад eae a ани 1 
Недисероаак RR eccrine Orr АРЫМАС RET 2 
Sender, Oil Pressure .................0..0..ШМ... та аттты 1 
Tee. Рре 1/4 e А МАЕ diee a Сре ЗААДА 1 
Nipple, Pipe 1/4 NPT х21оп0........ nennen nnn 1 
Motor, айе. ааа ИНЧИ РА ИЧ НИВ ОИ АА Tet ИЧ 1 
Cock; гаї біло скинув фа қабаты, Аа Y ma i A T MER RD MR Na ии 1 
Рид ЛА МРТ нн нанні ак аа кина нки ий нічна я ріками бани бани св daa ag a an ДЫЛЫ | 
Alternator ua ——————————————————Á— MÁ— 1 
Pulley, Alternator а ары аны лана ына ente tee en ete Чести гита ги ete гита грее 1 
Belt; Alternatori бада Аны ны гыш ымы ымы мы мы ы Мы мы ышым: 1 
Сар ОП Ееее рево EE i ҰР Т АЛНА. 1 
Element; Oil: Filler 2:5: 1: ы ыы алды АА u ЫН CP er ата Ee P ТЫШЫ 2 
Bolt, Fan Mounting ............. ы 4 
Washer, Fan Mounting ....................... enne nnne ныны. 4 
Бай А аА TI ОТОО НК E 1 
Я RU 1 
Бей Бер кап то ното аа a s чары ааа 14 
Pulley, Сгапкѕһай ............ а-ы 1 
Pulley, Сатзһай.......ллл------- .. 1 
Pulley, Alternator Idler....................................... б АЙ АЙ ИА ТЫ ee Та Re 1 
Вей Set Water PUM Bi есеге есітсе есіте те е тесе ле елен еді 1 
Pulley, Water Pump Ійшег....оо....л.аиенитшееееыее 1 
4-6.2 
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ENGINE PARTS CATALOG 


REF. PART 
NO. DESCRIPTION OTY. NO. 
1 Engine Авветріу...........иннанееееддіеұғ һе. 1 3601 
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FORM SEBP1006 


ALPHABETICAL INDEX OF СВОЧРЕ 3 


| (CONVERSION EQUIVALENT оо mm a M 
АВИВ имере sack cover | REFERENCE GUIDE 


‚ [TO MAJOR SECTIONS — 


|| BASIC ENGINE 


ee ола ы ынан 


LUBRICATION SYSTEM 


COOLING SYSTEM 


INTAKE & 
| | EXHAUST SYSTEM 


FUEL SYSTEM & ` 
GOVERNOR 

STARTING & 

ELECTRICAL SYSTEM 


ATTACHMENTS & ; 


PARTS BOOK 


3208 


INDUSTRIAL ENGINE 


SERVICE EQUIPMENT 


SERIAL NUMBER 
90N 6121-UP 


PUBLISHED DECEMBER 1974 
CATERPILLAR TRACTOR CO. 
PUBLICATIONS DiV.—SERVICE 6.0. 


PEORIA, ILL. U.S.A. 
COMPILED BY BETTY J. SCHMIDGALL 


ORDERING 
PARTS 


Quality Caterpillar Replacement parts are available from 
Caterpillar dealers throughout the world. Their parts 
stocks are up to date and include all parts normally 
required to protect your investment in Caterpillar 
machines. When ordering parts, always use the Parts 
Book covering the serial number of your machine. 


Your order should specify the quantity, part number, part 
name and show the machine serial number for which the 
parts are needed. If in doubt about the part number, 
please provide your dealer with a complete description 


ALL COMMUNICATIONS 

m | 

NUMBER 

NUMBER 
Ре = ==] 
eee ЛЫҒЫН. ТН 
See Specifications for Location 
of Serial Number Plate. 


of the needed item. 


HOW TO USE THE PARTS BOOK Caterpillar Parts Books include illustrations of the groups or assemblies which make 
up the machine. These illustrations show the standard components of the machine plus many of the attachments 
available for the machine. 


The alphabetical index located in the front part of the book should be used to determine the page number on which 
specific illustrations are shown. Reference to those pages will identify each of the individual serviceable parts. 


Captions 


The caption under each illustration identifies the part number and name of the group or assembly shown. If more than 
one illustration is included for any group, the caption identifies the specific machine serial numbers to which each 
illustration applies. In some cases it is not possible to determine the specific machine serial numbers to which different 
illustrations are applicable, In those cases the caption identifies the illustration as 


"First Type", "Second Type", etc, Reference to the actual group or assembly is necessary in those cases to determine 
which illustration should be used, 


Captions provide additional information such as page numbers where illustrations of sub assemblies are shown, 
information re. guarding quantities used and other information intended to assist the use in determining parts needs. 
Indented Part Names 


Within each illustration is a parts list identifying each serviceable part in the illustration. When a part name is indented in 
this list, it means that serviceable item is a pert of the serviceable item under which it is indented. 
Abbreviations and Symbols 


е Used to call attention to additional information shown elsewhere with in the illustration. 
R.H. Right Hand Refer to the side of the 

L.H. Left Hand machine as viewed from the operator's compartment. 
С Indicates changes from the previous illustration of the same group or assmbly. 

O. D. Outside Diameter 

I. D. Inside Diameter 

N/S Not Serviceable 

Assem Assembly 

in. Inch 

ft Foot 

cm Centimeter 

dm Decimeter 

Note: 


Continuing improvement ала advancement- of product design may cause changes to your machine which may not be 
included in this publication. Each publication s reviewed and revised, as required, to update and include these changes In 
later editions 


Whenever a question arises regarding your Caterpillar product, or this publication, please consult your Caterpillar dealer 
for the latest available information. 


ENGINE ARRANGEMENTS ARE LISTED STARTING ON PAGE II 


Basic Engine 


(Page 46) 
Name Page 
Сапа ааа нн 54 
Connecting Rod & Piston ........................... 54 
Стапкепат Еа 49 
Crankshaft Bearing Replacements ............. 52 
Crankshaft Cover ...................................... 51 
Crankshaft Pulley....................................... 52 
Crankshaft Seal ......................................... 51 
Cylinder Block............................................ 46 
Cylinder Block Cover ................................. 47 
Cylinder Block Рапеі!.................................. 48 
Cylinder Head ............................................ 55 
Flywheel ыда ланы атыны Аа Ы 62 
Flywheel Ноизпд. именна 64 
Flywheel Housing Cover ............................ 66 
Front Housing 2........лғ/422 59 
Front Housing Сомег.................................. 60 
А tee Dette 58 
Oik PAN m ES 67 
Pulley в Damper........................................ 53 
ЭРО: rtt а teret tue 60 
Valve Месһапіѕт....................................... 56 
Valve Mechanism Cover ............................ 56 


Lubrication System 


(Page 68) 
ОШЕ Пе ль CR EA. 70 
Oil Level бацде........................................... 68 
SEa КЕТКЕ 71 
СПРИ В позов ен ы ыы Ы Ы ыр рога 70 


Cooling System 
(Page 73) 


Blower Fan................................................... 82 


Name 

Fan Belt Drive ............................. 
Fan Drive .................................... 
ОН Cooler.................................... 
Вааіаїог....................................... 
Suction Fan................................. 
Water Lines ................................. 
Water Ритр................................ 
Water Pump Опуе....................... 


Intake & Exhaust System 


Air Cleaner ..................... 
Air Cleaner Adapter ........ 
Air Cleaner Сар.............. 
Exhaust Elbow................ 
Exhaust Fittings .............. 
Exhaust Manifold............ 


Positive Crankcase 
Ventilation Valve ............ 


Fuel System & Governor 
(Page 94) 

Fuel Filter ...................... 
Fuel Filter Lines.............. 
Fuel Injection Lines......... 
Fuel Priming Pump......... 
Fuel System Fastener..... 
Governor Control ............ 


117 
116 
115 
117 
118 
113 


Мате 


Governor & Fuel Injection Pump 
Governor & Fuel Pump Drive 


Staring & Electrical 
SYSTEM 
(Page 119) 


Allérnalof^ нано 
Alternator Mounting...................................... 
Electric Shut-Off UU нии 
Electric Starting Motor.................................. 
Oil Pressure в Маїег................................... 
Temperature Alarm Contactor ...................... 


Page 


94 
94 


Attachments & 
Service Equipment 


(Page 142) 

Name Page 
Accessory Drive .......................... 147 
Air Сотргеѕѕог............................ 145 
Auxiliary Drive Pulley......... ......... 15 
ОШО usce tete teet mte 144 
Gasket Kits. ................. ......... 155 
Hour Meter ................. ................ 154 
Instrument Panel ........... ............. 148 
Name Plates & Transfers ............ 156 
Specifications .............................. 160 
Tachometer Mounting & Drive ..... 153 
Torque Control............................. 113 
Torque Converter Mounting ......... 155 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
1 632892 BASIC ENGINE ARRANGEMENT лан 
1 431930 OIL LEVEL GAUGE GROUP о знане ооо 
1 9М533 OIL LINES GROUP MM 


CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 
OIL LEVEL GAUGE GROUP 
OIL LINES GROUP 


6N3005 ENGINE PROCUREMENT ARRANGEMENT 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 


CONSISTS OF: PAGE 
1 632892 BASIC ENGINE АВВАМСЕМЕМТ нн 
1 418855 OIL LEVEL GAUGE СВОЧР................ нання 
1 418853 OIL PAN GROUP MM 
1 438854 OIL LINES GROUP КИЕ 


CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 
OIL LEVEL GAUGE GROUP 

OIL PAN GROUP 

OIL LINES GROUP 


6N3006 ENGINE PROCUREMENT ARRANGEMENT 
Provides 210 BHP without fan at 2800 В.Р.М. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
1 632892 BASIC ENGINE АВНҺАМСЕМЕМТ........ еше 
1 9М529 FLYWHEEL HOUSING GROUP .......... Ше 
1 917861 FLYWHEEL HOUSING COVER СВООР.......еа 


CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 
FLYWHEEL HOUSING GROUP 
FLYWHEEL HOUSING COVER GROUP 


6N3007 ENGINE, PROCUREMENT ARRANGEMENT 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 


CONSISTS OF: PAGE 
1 9N529 FLYWHEEL HOUSING .GROUP-: анна здана ieee В 
1 917861 FLYWHEEL HOUSING COVER СВООР...о..... ШІ 
1 4М8930 OIL LEVEL: GAUGE GROUP ырынды нд нн Шы рады найды ааш 
1 9М533 OILILINES GROUP wc 


CANCELLATIONS ТО 6N2892 BASIC ENGINE ARRANGEMENT 
FLYWHEEL HOUSING GROUP 

FLYWHEEL HOUSING COVER GROUP 

OIL LEVEL GAUGE GROUP 

OIL LINES GROUP 


6N3008 ENGINE PROCUREMENT ARRANGEMENT 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
1 632892 BASIC ENGINE ARRANGEMENT ша 
1 9М529 FLYWHEEL HOUSING GROUP шини 
1 97861 FLYWHEEL HOUSING COVER GROUP шише. 
1 4N8855 OIL LEVEL GAUGE GROUP NM MR 
1 418853 GIL PAN GROUP іонами нні плин канада ымен кендерде дада, 
1 4N8854 © МЕ: GROUP абыр наннан ооо сло 


CANCELLATIONS ТО 6N2892 BASIC ENGINE ARRANGEMENT 
FLYWHEEL HOUSING GROUP 

FLYWHEEL HOUSING COVER GROUP 

OIL LEVEL GAUGE GROUP 

OIL PAN GROUP 

OIL LINES GROUP 


6N3009 ENGINE PROCUREMENT ARRANGEMENT 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 


CONSISTS OF: PAGE 
1 6N2892 BASIC ENGINE АНВАМСЕМЕМҺТ.............еееаиа 
1 9М315 CRANKSHAFT GROUP e Á 
1 9М1352 GOVERNOR AND FUEL INJECTION PUMP аЋООР......................................... 
CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 
CRANKSHAFT GROUP 


GOVERNOR AND FUEL INJECTION PUMP GROUP 


6N3010 ENGINE PROCUREMENT ARRANGEMENT 
Provides 175 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 

1 632892 BASIC ENGINE ARRANGEMENT ..........аалты- 
1 9М315 CRANKSHAFT ӨНОВРшазаивотоиоаоичанайпинонипацияоииоеае нн 
1 4МВ930 OIL LEVEL GAUGE GROUP. нав на нан мам нн 
1 9М533 OIL LINES: GROUP оние іа ль Й ман в мадам ан 
1 9М1352 GOVERNOR AND FUEL INJECTION PUMP аЋООР......................................... 
CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 

CRANKSHAFT GROUP 


OIL LEVEL GAUGE GROUP 
OIL LINES GROUP 
GOVERNOR AND FUEL INJECTION PUMP GROUP 


6N3011 ENGINE PROCUREMENT ARRANGEMENT 
Provides 175 BHP without fan-2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 


CONSISTS OF: PAGE 

1 6N2892 BASIC ENGINE ARRANGEMENT шини 
1 9N315 CRANKSHAFT GROUP .............. нання 
1 4N8855 OIL LEVEL GAUGE GROUP... rrt tette terere eade ed seria re etd 
1 4NBB53 NE PAN GROUP LLL ырымнан Tess Waq дайын РИН ена 
1 4М8854 OIL LINES GROUP MM 
1 9N1352 GOVERNOR AND FUEL INJECTION PUMP ОВООР......................................... 
CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 

CRANKSHAFT GROUP 


OIL LEVEL GAUGE GROUP 

OIL PAN GROUP 

OIL LINES GROUP 

GOVERNOR AND FUEL INJECTION PUMP GROUP 


6N3012 ENGINE PROCUREMENT ARRANGEMENT 
Provides 175 BHP without fan a 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 

1 632892 BASIC ENGINE ARRANGEMENT ..........ееееат 
1 9N315 CRANKSHAFT GROUP лица 
1 9М529 FLYWHEEL HOUSING ОВООР.......... а 
1 917861 FLYWHEEL HOUSING COVER ОВООР......о...ыш 
1 931352 GOVERNOR AND FUEL INJECTION PUMP аЋООР......................................... 
CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 

CRANKSHAFT GROUP 


FLYWHEEL HOUSING GROUP 
FLYWHEEL HOUSING COVER GROUP 
GOVERNOR AND FUEL INJECTION PUMP GROUP 


6N3013 ENGINE PROCUREMENT ARRANGEMENT 
Provides 175 BHP without fan 2800 R.P.M. full bad 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
1 632892 BASIC ENGINE ARRANGEMENT о. 
1 9М315 CRANKSHAFT GROUP. ......... 0 нинин ннн. 
1 9М529 FLYWHEEL HOUSING ОНВООР.Д. Ы 
1 4МВ930 OIL LEVEL GAUGE GROUP. ............... l нн 
1 9N533 OIL LINES GROUP. у "———— 
1 9М1352 GOVERNOR AND FUEL INJECTION PUMP GROUP... aerer 
1 917861 FLYWHEEL HOUSING COVER GROUP .............. sss 
CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 

CRANKSHAFT GROUP 


FLYWHEEL HOUSING GROUP 

FLYWHEEL HOUSING COVER GROUP 

OIL LEVEL GAUGE GROUP 

OIL LINES GROUP 

GOVERNOR AND FUEL INJECTION PUMP GROUP 


6N3014 ENGINE PROCUREMENT ARRANGEMENT 
Provides 175 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
1 632892 BASIC ENGINE ARRANGEMENT ............... eene tette tta 
1 9М315 CRANKSHAFT СВООР аниони 
1 9М529 FLYWHEEL HOUSING GROUP линии 
1 917861 FLYWHEEL HOUSING COVER GROUP .............. нання 
1 4N8855 OIL LEVEL GAUGE GROUP залі ан інн ні аа й 
1 4М8853 OIL PAN GROUP. RENE 
1 418854 OIL LINES ОВОУР..2..мм.о2ом00ғ/7/Һг4липиППнппнмнннне ннетиененетеее 
1 9N1352 GOVERNOR AND FUEL INJECTION PUMP СВОМР................ ння 
CANCELLATIONS TO 6N2892 BASIC ENGINE ARRANGEMENT 

CRANKSHAFT GROUP 


FLYWHEEL HOUSING GROUP 

FLYWHEEL HOUSING COVER GROUP 

OIL LEVEL GAUGE GROUP 

OIL PAN GROUP 

OIL LINES GROUP 

GOVERNOR AND FUEL INJECTION PUMP GROUP 


6N3015 ENGINE PROCUREMENT ARRANGEMENT 
Provides 175 BHP without fan 2800 R.P.M. full load 
NOTE. WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 

1 93130 CYLINDER BLOCK ОВООР.22...о.ашаале не. ецоиниионеееееее 
1 9М728 CAMSHAFT GROUP е тее НОЕ 
1 916065 CYLINDER BLOCK COVER GROUP „ини 
1 93310 CRANKSHAFT GROUP ................ нання 
8 9N150 CONNECTING ROD AND PISTON ОВОЦР..020...м.мм00004000 Ыбы те ны 
1 9N542 CRANKSHAFT SEAL GROUP... dates deu t n d n d d a 
UPPER STRUCTURE 

1 9N730 VALVE MECHANISM COVER GROUP „инат 
1 9N1105 CYLINDER HEAD GROUP ctt te ede tege rete e tn e tx ed etg bean 
1 9N191 LIFTING GROUP--R.H. ӘІПЕ....о.о..лооояю.ұеленененененетееее 
1 9№210 LIFTING GROUP--L.H. SIDE... tete tc da te des n ttd e cen 
1 9М487 VALVE MECHANISM GROUP......... isset еее 


FRONT STRUCTURE 


1 9N560 FRONT HOUSING COVER GROUP eene nnd 
1 9№787 PULLEY AND DAMPER ОВООР..о0 nennen nnd 
1 931080 FRONT HOUSING GROUP „ини 
1 4М5487 SUPPORT GROUP M ""———————— 


REAR STRUCTURE 


1 4М5866 FLYWHEEL HOUSING COVER GROUP 0.0000 000 Ш өне етектен ее 
1 41М5870 FLYWHEEL HOUSING GROUP ....,........000000шыПыШ nnn 
LOWER STRUCTURE 

1 9N142 OIL LEVEL G4UGE GROUP .................. emeret tnter rrr nns 
1 9N565 OIL PAN GROUP........... ТИЕТІН 
LUBRICATION SYSTEM 

2 919200 OIL FILTER А55ЕМВІҮ..2....ӛ1.оо.ооле неенееееенееее 
1 9N550 OIL LINES GROUP............ a III aaa 
1 9N541 OIL PUMP GROUP............. I і ана а 


6N2892 BASIC ENGINE ARRANGEMENT-Part 1 of 2 
Provides for 210 BHP at 2800 В.Р.М. а full load. Also рагі ої 6N3005, 6N3006, 
6N3007, 6N3008, 6N3009, 6N3010, 6N3011, 6N3012, 6N3013, 6N3014 and 
6N305 Engine Procurement Arrangements listed on Pages 11 through 17 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND 
SERIAL NUMBER 


18 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 

COOLING SYSTEM 
1 94729 OIL COOLER GROUP MM" 
1 9м733 WATER LINES GROUP ии оо ны ыы м ез 
1 93140 WATER PUMP GROUP онон оннан ноне мноо! 
INTAKE AND EXHAUST SYSTEM 
1 3М2915 AIR CLEANER ADAPTER GROUP .............. нн 
1  4N5867 EXHAUST ELBOW СВОУР............ нання 
1 4N587P EXHAUST MANIFOLD ОВОӘР...м22м00000448000 trennen 
1  9N555 INLET MANIFOLD ОВО РС орион унію ій нон ва ——S 
1 9М735 POSITIVE CRANKCASE VENTILATION VALVE 

GROUP RH" 
FUEL SYSTEM AND GOVERNOR 
1 9L6743 GOVERNOR CONTROL ОВООР.222Һ858: ае 
1 9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 96925 FUEL SYSTEM FASTENER GROUP ........... нання 
1 415868 FUEL FILTER GROUP оон 
1 9N435 FUEL FILTER LINES САВОР оаа и ла ай я 
1 9N119 FUEL INJECTION LINES ОНОР... нансы 
1 4N3287 FUEL PRIMING PUMP GROUP шини 
1 931351 GOVERNOR AND FUEL INJECTION PUMP GROUP... шини. 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


N2892 BASIC ENGINE ARRANGEMENT-Part 2 of 2 
Provides for 210 BHP at 2800 R.P.M. at full load. Also part of 6N3005, 6N3006, 6N3007, 
6М3008, 6N3009, 6М3010, 6N3011, 6N3012, 6N013, 6N3014 and 6N3015 Engine 
Procurement Arrangement listed on Pages 11 through 17. NOTE: WHEN ORDERING 
PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 

1 9М130 CYLINDER BLOCK GROUP ............... нин бан 
1 9М728 CAMSHAFT GROUP анин он нн e en und. 
1 916065 CYLINDER BLOCK COVER GROUP................ пн 
1 9М315 CRANKSHAFT GROUP................ н ни об Ы ане eie 
В 9М150 CONNECTING ROD AND PISTON СВООР лан 
1 9М542 CRANKSHAFT SEAL СВОЦР ние 
UPPER STRUCTURE 

1 9М730 VALVE MECHANISM COVER GROUP шини 
1 9М1105 CYLINDER HEAD GROUP нн 
1 93191 LIFTING GROUP--R.H. ФЮОЕ линеен 
1 9N210 LIFTING GROUP--L.H, SIDE. ааа 
1 9N487 VALVE MECHANISM СВООР шини 
FRONT STRUCTURE 

1 9М560 FRONT HOUSING COVER СВОЧР шини 
1 9N787 PULLEY AND DAMPER GROUP ............... нн 
1 9N1080 FRONT HOUSING GROUP шини 
| 4М5487 SUPPORT GROUP ........ нн 
REAR STRUCTURE 

1 917861 FLYWHEEL HOUSING COVER GROUP шини. 
1 9М529 FLYWHEEL HOUSING GROUP нн 
1 418850 FLYWHEEL GROUP ааа nennen netten treten nennen 
LOWER STRUCTURE 

1 448930 OIL LEVEL GAUGE GROUP нн 
1 9М565 OIL PAN GROUP P оны 
LUBRICATION SYSTEM 

2 919200 OIL FILTER ASSEMBLY ............. нання 
1 9М533 OIL LINES GROUP............. a еее 


1 9М541 OIL PUMP GROUP MM 


6N2893 ENGINE ARRANGEMENT Part 1 of 2 
Provides 125 BHP without fan at 2400 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 

COOLING SYSTEM 
1 94729 е |Шесейі-ісі-ө Пет т ИРИС 
1 9N733 WATER LINES GROUP аира наан ааа ныннан 
1 9М140 WATER PUMP GROUP анон озона 
INTAKE AND EXHAUST SYSTEM 
1 3N2915 AIR CLEANER ADAPTER GROUP ................ нн 
1 916258 EXHAUST MANIFOLD GROUP ................. нання 
1 9М555 INLET MANIFOLD GROUP................. нн ge t t be n e p ання 
1 9М735 POSITIVE CRANKCASE VENTILATION VALVE 

GROUP A-———————————— É'————- 
FUEL SYSTEM AND GOVERNOR 
1 9L6743 GOVERNOR CONTROL ОВООР..ЛЛоллмұееоцеееееееее 
1 9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 916925 FUEL SYSTEM FASTENER GROUP 2...мм.2.004000000000 е еее nnne 
1 4М5868 FUEL FILTER GROUP......... ан ананга инанан аі: 
1 93435 FUEL FILTER-LINES ОВООР..22..м..4.0011ы0иыыпиы ет tnnt 
1 9119 FUEL INJECTION LINES GROUP .......2202.2...000020.01.Ш16е ен кен нө кен не не нə не нə 
1 4м3287 FUEL PRIMING PUMP СВОУР................ ыпты ынты тененеетевтеееее 
1 6М3567 GOVERNOR AND FUEL INJECTION PUMP ОВООР......................................... 
ELECTRICAL SYSTEM 
1 6М467 ALTERNATOR ОВООР...ЛЛ.ол. лл. ммммүочиооеееы 
MISCELLANEOUS 
1 6М471 МАМЕ PLATES AND TRANSFERS ......м.........000000шпп аны те еее 
2 917132 CONNECTOR ASSEMBLY 
1 1М9787 SPACER 
1 2N5880 HARNESS ASSEMBLY 
1 2№7278 REGULATOR ASSEMBLY 
1 218985 BRACKET ASSEMBLY 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N2893 ENGINE ARRANGEMENT--Part 2 of 2 
Provides 125 BHP without fan at 2400 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 

1 9М130 CYLINDER BLOCK GROUP............. I I дыны делік м НЫС 
1 9N728 CAMSHAFT СВООР. ниши 
1 916065 CYLINDER BLOCK COVER GROUP шише 
1 9N310 CRANKSHAFT GROUP линеене 
8 9М150 CONNECTING ROD AND PISTON GROUP ние 
1 9М542 CRANKSHAFT SEAL СВООР нн 
UPPER STRUCTURE 

1 9N730 VALVE MECHANISM COVER GROUP на 
1 9NO1105 | CYLINDER HEAD GROUP .............. нн 
1 9м191 LIFTING GROUP--R.H. БІЙЕ................2.2.ҺҮю24МДБ200000Р00101000000000000080000000000000055 
1 9М210 LIFTING GROUP--L.H. SIDE лилии 
1 9N487 VALVE MECHANISM GROUP шини 
FRONT STRUCTURE 

1 9м560 FRONT HOUSING COVER GROUP шини 
1 9№787 PULLEY AND DAMPER GROUP .......... нн 
1 9м1080 FRONT HOUSING GROUP нн 
1 4N5487 SUPPORT GROUP ........ нн 
REAR STRUCTURE 

1  4N5866 FLYWHEEL HOUSING COVER СВООР шина 
1 4N5870 FLYWHEEL HOUSING СВОЦР ниши 
1 418852 FLYWHEEL GROUP ааа nnne tenente tenete nennen 
LOWER STRUCTURE 

1 9М142 OIL LEVEL GAUGE СВООР. линеене 
1 9М565 OIL PAN GROUP me ——————————————— 
LUBRICATION SYSTEM 

2 9L9200 OIL FILTER ASSEMBLY .............. seen ДƏ 
1 9N550 OIL LINES GROUP M 


1 9М541 OIL PUMP GROUP MM 


6N2894 ENGINE ARRANGEMENT-Part 1 of 2 
Provides 203 BHP without fan at 2700 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


ON R.H. SIDE OF CYLINDER BLOCK 


CONSISTS OF: PAGE 

COOLING SYSTEM 
1 9N521 OIL COOLER ОВООР.Л.00ӛооооошенеенем.чүелеегтееіеелутешее 
1 6М466 WATER LINES GROUP нне n нн банні піна рак 
1 9М140 ИАТЕВ:РОМРЭАОШР. „сенн ноннносениннни омана 
INTAKE AND EXHAUST SYSTEM 
1 3N2915 AIR CLEANER ADAPTER ОВОӘР........м.о..0004г04Ү00000 Ше пет тен 
1 914535 EXHAUST MANIFOLD GROUP 2....02..0м..0.0.00001 6 те нее еее 
| 9М555 INLET MANIFOLD ӨВОЫОР........4.....1..... 06606 60 тре е eres eter енеге ы 
1 9М735 POSITIVE CRANKCASE VENTILATION VALVE 

GROUP — "—À—————————— 
FUEL SYSTEM AND GOVERNOR 
1 9L6743 GOVERNOR CONTROL ОВОӘР....м.л.гглашш tnt 
1 94740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 9L6925 FUEL SYSTEM FASTENER GROUP ................ нання 
1 4М5868 FUEL СРІСТЕНИЗ НОМ. ознака каско ов іван 
1 9М435 FUEL FILTER LINES GROUP 220.м0м.о.004000000ШҰЫШеенееекееневтен нен 
1 9119 FUEL INJECTION LINES GROUP ини 
1 4м3287 FUEL PRIMING PUMP ОВООР..02......0000600шыпыпа нын ене nett 
1 4М9233 GOVERNOR AND FUEL INJECTION PUMP GROUP ........................................ 
MISCELLANEOUS 
1 6М468 NAME PLATES AND TRANSFERS ............ eene tenentes 
1 4H7869 GASKET 
1 234989 STRAP 
1 4N6776 SUPPORT 
NOTE: SERIAL NUMBER PLATE IS LOCATED 


6N2894 ENGINE ARRANGEMENT-Part 2 of 2 
Provides 203 BHP without fan at 2700 R.P.M. full load 
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NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 

1 9130 CYLINDER BLOCK GROUP ............. 6660 10 Бе е е лл 
1 9м728 САМӘБАРТОВОШЕ: оаа пен шаи ылады на 
1 916065 CYLINDER BLOCK COVER GROUP ............... ння 
1 9N310 CRANKSHAFT GROUP... аға tt ix нм 
8 9М150 CONNECTING ROD AND PISTON ОВООР.........ӛ0:70 aaa. 
1 9N542 CRANKSHAFT SEAL GROUP алии eet teg t de ання 
UPPER STRUCTURE 

1 9м730 VALVE MECHANISM COVER СВОЧР............... eene ен кен те те те те 
1 9МІ105 CYLINDER HEAD GROUP она аа навала t ea ia rn ue нн 
1 1991 LIFTING GROUP--R.H. SIDE .......!..Ӛ000222.....4 0200 ин іннен ге өн өн е ec nd 
1 9№210 LIFTING GROUP--L.H. SIDE. панна be 
1 9м487 VALVE MECHANISM GROUP ....,,2.2.....2...6.:.0.О 6-60 601 е еее еее 


FRONT STRUCTURE 


1 9М560 FRONT HOUSING COVER СВООР.. нн 
1 9М787 PULLEY AND DAMPER СВОПР.. нн 
1 9N1080 FRONT HOUSING GROUP... tette tnter tenter 
1 4М5487 SUPPORT СВОМР........... нн нн 
REAR STRUCTURE 

1 97861 FLYWHEEL HOUSING COVER СВОЧР.............. линеен. 
1 9М529 FLYWHEEL HOUSING GROUP шини 
1 4N8850 FLYWHEEL ОВООР....................... нання 


LOWER STRUCTURE 


1 93142 OIL LEVEL GAUGE GROUP............ он іонів авеню 
1 9N565 OIL PAN GROUP M""-"—"—"Y^"——————— да» 
LUBRICATION SYSTEM 

2 9L9200 OIL FILTER ASSEMBLY зоол 
1 9N550 OIL LINES GROUP MM 
1 9М541 OIL PUMP GROUP ЖРК 


6N2895 ENGINE ARRANGEMENT-Part 1 of 2 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER 
AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
COOLING SYSTEM 
1 9М521 OIL COOLER GROUP RM 
1 61466 WATER LINES GROUP ........... нання 
1 9N140 WATER PUMP GROUP ........... нн 
INTAKE AND EXHAUST SYSTEM 
1 3N2915 AIR CLEANER ADAPTER GROUP ............ нання 
1 4М5867 EXHAUST ELBOW GROUP ............. лили нн 
1 4М5875 EXHAUST MANIFOLD GROUP................. a нання 
1 9М555 INLET MANIFOLD GROUP 104410010000 ЫЫ 
1 9М735 POSITIVE CRANKCASE VENTILATION VALVE 

c0 ооо ооо обои то ео. 


FUEL SYSTEM AND GOVERNOR 


1 916743 GOVERNOR CONTROL GROUP .............. нання 
1 9М740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 916925 FUEL SYSTEM FASTENER GROUP еее 
1 4N5868 FUEL FILTER GROUP .......... нн 
1 9М435 FUEL FILTER LINES GROUP ............ сонна 
1 9N119 FUEL INJECTION LINES GROUP ............ нання 
1 4М3287 FUEL PRIMING PUMP GROUP нина 
1 931351 GOVERNOR AND FUEL INJECTION PUMP GROUP ........................................ 
ELECTRICAL SYSTEM 

1 2м3538 ELECTRIC STARTING MOTOR ОВОУР.. ІШ 
MISCELLANEOUS 

1 4N9614 FAN BELT DRIVE GROUP ........ нання 
1 419613 NAME PLATES AND ТВАМЗЕЕР$............... I n aaa. 
1 9895 VEE BELT SET--FAN DRIVE 

1 2М4989 STRAP--ALTERNATOR ADJUSTING 

1 332444 FAN SPIDER ASSEMBLY 

1 4М6776 SUPPORT--ALTERNATOR 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N2895 ENGINE ARRANGEMENT-Part 2 of 2 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 

1 9130 CYLINDER BLOCK GROUP ............. нання 
1 9м728 CAMSHAFT СЕППЕ; ———————————— ан 
1 916065 CYLINDER BLOCK COVER GROUP .................. ння 
1 9м315 CRANKSHAFT СВОЕ. езде 
8 9N150 CONNECTING ROD AND PISTON GROUP. нина 
1 9М542 CRANKSHAFT SEAL GROUP ................... ини 
UPPER STRUCTURE 

1 9М730 VALVE MECHANISM COVER GROUP нина 
1 9М1105 CYLINDER HEAD GROUP mm 
2 9N191 Вы с Ei] 
1 9М487 VALVE MECHANISM GROUP.................... линии тәме те те тен көне вен 


FRONT STRUCTURE 


1 9N560 FRONT HOUSING COVER ОВООР.85ГӚӛӛ58 
1 9N787 PULLEY AND DAMPER GROUP. ................ нн 
1 9N1080 FRONT HOUSING GROUP „нина 
1 4N5487 ӘШРРОНТХОНОШРЕ”,2ізесониооаповиавогавогаговавиоцовияанананардан 


REAR STRUCTURE 


1 97861 FLYWHEEL HOUSING COVER GROUP „ини 
1 9N529 FLYWHEEL HOUSING GROUP ................ annassa, 
1 4М8850 FLYWHEEL GROUP нн 
LOWER STRUCTURE 

1 93142 OIL LEVEL GAUGE GROUP RH оное. 
1 9N565 OIL PAN GROUP qe РРО РР касын 
LUBRICATION SYSTEM 

2 919200 OIL FILTER ASSEMBLY шини 
1 9N550 OIL LINES GROUP. ей 
1 9М541 OIL PUMP GROUP ааа ааа 


6N2896 ENGINE ARRANGEMENT-Part 1 of 2 
Provides 144 BHP without fan at 2330 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
COOLING SYSTEM 
1 9М521 OIL COOLER GROUP т ИРКЕН 
1 6N466 WATER LINES GROUP „г.а аанньа tenti rtv ertet 
1 93140 WATER PUMP GROUP одет ооо рава 


INTAKE AND EXHAUST SYSTEM 


1 3М2915 AIR CLEANER ADAPTER ОВООР...22....лмлом..000000а ыш treten етене 
1 4М5867 EXHAUST ELBOW ОНООР...мл0000000100000 0а та тат тт лл 
1 4М5875 EXHAUST MANIFOLD ОНВООР.2..моммо000000ШпШпен нее 
1 9М555 INLET MANIFOLD GROUP дааа 
1 9М735 POSITIVE CRANKCASE VENTILATION VALVE 

GROUP ы омирде ИЧ ИС Мыш шины И ЕЛАС ынын ыыы А АН НИ: 
FUEL SYSTEM AND GOVERNOR 
1 916743 GOVERNOR CONTROL СВОЦР нн 
1 94740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 96925 FUEL SYSTEM FASTENER GROUP ................ нина 
1 4N5868 FUEL FILTER GROUP M———————— 
1 9М435 FUEL FILTER LINES GROUP .......2орм.2г0ғмғ4с0аЫПШе енеке ее 
1 94119 FUEL INJECTION LINES ОВООР......м.м2о.044000000Шы ып нее мен 
1 4М3287 FUEL PRIMING PUMP GROUP 2.22...мл0000000Шаыенее те тен 
1 611865 GOVERNOR AND FUEL INJECTION PUMP GROUP ........................................ 
ELECTRICAL SYSTEM 
1 2N3538 ELECTRIC STARTING MOTOR ОВОӘР......м2м2о2о0зг00000 06 ее т ын 
MISCELLANEOUS 
1 6N471 NAME PLATES AND TRANSFERS ....Д.....2Г.2.2..л0004700шып ын мы 
1 312445 SUCTION FAN GROUP у... но ан бали аа фа 


МОТЕ: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N2896 ENGINE ARRANGEMENT-Part 2 of 2 
Provides 144 HP without fan at 2330 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 

CENTRAL STRUCTURE 

1 93130 CYLINDER BLOCK GROUP к...н 
1 9М728 CAMSHAFT СВООР шини 
1 916065 CYLINDER BLOCK COVER GROUP шини 
1 9N315 CRANKSHAFT СВООР ниши 
8 9М150 CONNECTING ROOD AND PISTON GROUP .................................................... 
1 9М542 CRANKSHAFT SEAL СВООР шини 
UPPER STRUCTURE 

1 9N730 VALVE MECHANISM COVER GROUP аниони 
1 9N1105 CYLINDER HEAD GROUP ..............,..2.2.2.2.2О002020000000000800000000000000000000000000ГІГГ- 
1 9191 LIFTING GROUP--R.H. ЗОЕ линии 
1 9М210 LIFTING GROUP--L.H. SIDE Цина 
1 9М487 VALVE MECHANISM СВООР ниши 


FRONT STRUCTURE 


1 9М560 FRONT HOUSING COVER GROUP иии 
1 9М787 PULLEY AND DAMPER ОНООР.ЛЦƏ 
1 931080 FRONT HOUSING ОВООӘР.0 а 
1 61464 SUPPORT GROUP 61 
REAR STRUCTURE 

1 97861 FLYWHEEL HOUSING COVER GROUP „нина 
1 93529 FLYWHEEL HOUSING GROUP „нина 
1 4N4854 FLYWHEEL GROUP ини ання 
LOWER STRUCTURE 

1 93142 ОП LEVEL GAUGE GROUP............ ИЕККЕ 
1 9М565 OIL PAN GROUP M 
LUBRICATION SYSTEM 

2 919200 OIL FILTER ASSEMBLY ........................ cette teens 
1 93550 OIL LINES GROUP RM 
1 9М541 OIL PUMP GROUP „на ана іа ін манні іменно інв нав 


6М2898 ENGINE ARRANGEMENT--Part 1 ої 2. 
Provides 175 BHP without fan at 2800 В.Р.М. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


1 
1 
1 


1 
1 
1 


CONSISTS OF: PAGE 


COOLING SYSTEM 


9М521 OIL COOLER GROUP... ыы ы а tette tte d 

6М465 WATER LINES GROUP 

9N140 WATER PUMP ОВОИР...м2.ооаа 6. ttt ее 

INTAKE AND EXHAUST SYSTEM 

9N535 EXHAUST MANIFOLD СВОМР............ нн 

9М555 INLET MANIFOLD GROUP............... I нн 

9М735 POSITIVE CRANKCASE VENTILATION VALVE 
сө 

3М2915 AIR CLEANER ADAPTER СВОЧР................. ettet пәнмен 


FUEL SYSTEM AND GOVERNOR 


1 916743 GOVERNOR CONTROL СВООР........ нн 
1 9М740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 9116925 FUEL SYSTEM FASTENER GROUP ..........-ш 
1 4N5868 FUEL FILTER GROUP S uqu Beer iue ніне 
1 9М435 FUEL FILTER LINES-GROVUD i анна eee ести тени re a деди ет 
1 9М119 FUEL INJECTION LINES ОНВООР.........а- 
1 4М3287 FUEL PRIMING PUMP ОҺВООР.......... ы 
1 9М1352 GOVERNOR AND FUEL INJECTION PUMP GROUP ................. seem 
MISCELLANEOUS 

1 6М1203 МАМЕ PLATES AND ТНАМӘҒЕН8............ееыы 
1 2М2458 SUCTION FAN GROUP -——————————— 


NOTE: SERIAL NUMBER PLATE IS LOCATED 


ON R.H. SIDE OF CYLINDER BLOCK 


6N2898 ENGINE ARRANGEMENT-Part 2 of 2 
Provides 175 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 
1 9М130 CYLINDER BLOCK GROUP у.с, 
1 9N728 CAMSHAFT GROUP M"— [...54] 
1 916065 CYLINDER BLOCK COVER GROUP 
1 9М315 CRANKSHAFT GROUP ............ нн 
8 9М150 CONNECTING ROD AND PISTON GROUP ............ ине. 
1 9N542 CRANKSHAFT SEAL GROUP ........... нн 


UPPER STRUCTURE 


1 94730 VALVE MECHANISM COVER СВОМР.............. шанца 
1 9М1105 CYLINDER HEAD СВОМР.............. tette tette tette ttt гене 
1 9М191 LIFTING GROUP--R.H. ЗОЕ нн 
1 9N210 LIFTING GROUP--L.H. SIDE... tette 
1 9М487 VALVE MECHANISM GROUP ............ лилии, 


FRONT STRUCTURE 


1 9м560 FRONT HOUSING COVER GROUP иинин 
1 9М787 PULLEY AND DAMPER ОНВООИРЛЛЛо.ыеееееее 
1 9N1080 FRONT HOUSING ОӨВООР...Лмммм2о20о00 100001 
1 4N5487 SUPPORT ОВООР............................. панна 


REAR STRUCTURE 


1 4М5866 FLYWHEEL HOUSING COVER GROUP.............. лан. 
1 4М5870 FLYWHEEL HOUSING СВОМР........... нн 
1 4м8852 FLYWHEEL СВОЦР. лиани 
LOWER STRUCTURE 

1 418855 OIL LEVEL GAUGE СВООР шини 
1 418853 eB col MARRE 
LUBRICATION SYSTEM 

2 919200 OIL FILTER ASSEMBLY ана 
1 41N8854 . OILLINES GROUP нн 
1 9М541 OIL PUMP GROUP аниони 


6N2899 ENGINE ARRANGEMENT- Part 1 of 2 
Provides 185 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: P 


COOLING SYSTEM 


ON R.H. SIDE OF CYLINDER BLOCK 


AGE 


1 9N521 OIL COOLER GROUP ............... иии 
1 4М8856 WATER LINES ОВООР........м.оооошше аана 
1 9N140 WATER PUMP GROUP. 2... әеНН.әее наа 
INTAKE AND EXHAUST SYSTEM 
1 3N2915 AIR CLEANER ADAPTER GROUP ........ u I a aaa aaa, 
1 9N535 EXHAUST MAN | FOLD ОВООРЛ20.галлоүұыұицоеееевееее 
1 9М555 INLET MANIFOLD GROUP Ле 9 әӨәеЦниелг1зеглшзм>Тшееее 
1 9N735 POSITIVE CRANKCASE VENTILATION VALVE 

GROUP ЕЕИТЕРЕНЕЕЕТЕ СО RN дааа 
FUEL SYSTEM AND GOVERNOR 
1 96743 GOVERNOR CONTROL GROUP ...,,........000000000 601 ннен некент 
1 9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 96925 FUEL SYSTEM FASTENER GROUP нина 
1 4М5868 FUEL FILTER ОВОЦОР...л.оо.лоо.ы08 е өниенееенеееееенее 
1 9М435 FUEL FILTER LINES ОВООР...оооаоаы 99 енеке 
1 9N119 FUEL INJECTION LINES ОВООР....о..оо.үшаыенееееееееее 
1 4N3287 FUEL PRIMING PUMP GROUP .....ллооооооееенееееееееееее 
1 6N3563 GOVERNOR AND FUEL INJECTION PUMP GROUP ........................................ 
MISCELLANEOUS 
1 4М8943 NAME PLATES AND TRANSFERS .........0.2.2Д.2Д..2.00000 Ши ып ып тен 
МОТЕ: SERIAL NUMBER PLATE IS LOCATED 


6N2899 ENGINE ARRANGEMENT-Part 2 of 2 
Prove 185 BHP without fan 2800 R.P.M. full load 
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NOTE: WHEN ORDERING PART GIVE ARRANGEMENT NUMBER AND SE RIAL NUMBER 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 

1 9М130 CYLINDER BLOCK GROUP "————— 
1 9N728 CAMSHAFT СВООР шише 
1 916065 CYLINDER BLOCK COVER СВООР. нн 
1 9м310 CRANKSHAFT СВООР нн 
8 9М150 CONNECTING ROD AND PISTON СВОЦР нн 
1 9М542 CRANKSHAFT SEAL СВООР. шини 
UPPER STRUCTURE 

1 94730 VALVE MECHANISM COVER GROUP. нн 
1 931105 CYLINDER HEAD GROUP .............. нн 
1 9N191 LIFTING GROUP--R.H. SIDE нее 
1 9N210 LIFTING GROUP--L.H. SIDE линеен 
1 9N487 VALVE MECHANISM СВООР аниони 


FRONT STRUCTURE 


1 9М560 FRONT HOUSING COVER GROUP............ isset 
1 9М787 PULLEY AND DAMPER GROUP ............ ння 
1 9М1080 FRONT HOUSING GROUP ииине ныны ннн 
1 4N5487 SUPPORT GROUP ии нн 
REAR STRUCTURE 

1 415866 FLYWHEEL HOUSING COVER GROUP 0. 
1 4N5870 FLYWHEEL HOUSING GROUP .......... ы ЕЕЕ. 
1 418852 FLYWHEEL ОВОУР.Д0..мол2000000ыыыппппннеммпмиминоеееееее 
LOWER STRUCTURE 

1 418855 OIL LEVEL GAUGE GROUP шини 
1 418853 OIL PAN GROUP т КЕК КЕКЕКТЕКТЕКЕКТЕН 
LUBRICATION SYSTEM 

2 919200 OIL FILTER ASSEMBLY ........... зано ові enel 
1 4N8854 OIL LINES GROUP ушинши нн 72 
1 9М541 OIL PUMP GROUP Сосын оно 


6N2900 ENGINE ARRANGEMENT-Part 1 of 2 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


ON R.H. SIDE OF CYLINDER BLOCK 


CONSISTS OF: PAGE 

COOLING SYSTEM 
1 9М521 OIL COOLER сыз Рона: 
1 418856 WATER LINES ОВОӘР..00..М.о000000000 Ы 
1 9М140 WATER PUMP СВООЦР ща панна 
INTAKE AND EXHAUST SYSTEM 
1 332915 AIR CLEANER ADAPTER GROUP .................. панна 
1 9М535 EXHAUST MANIFOLD GROUP. ..004.м00000 ЫЫ ае 
1 9М555 INLET MANIFOLD СВОЙМР............ нн 
1 9М735 POSITIVE CRANKCASE VENTILATION VALVE 

СВОМР......... нн 
FUEL SYSTEM AND GOVERNOR 
1 916743 GOVERNOR CONTROL GROUP ................. нання 
1 9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP ................................................ 
1 916925 FUEL SYSTEM FASTENER GROUP нина 
1 415868 FUEL FILTER GROUP ........ нн 
1 9М435 FUEL FILTER LINES GROUP 000000000 
1 9N119 FUEL INJECTION LINES ОВООР..-ЛООЛ ЛИН 
1 4М3287 FUEL PRIMING PUMP GROUP ............ гання 
1 9N1351 GOVERNOR AND FUEL INJECTION PUMP GROUP ........................................ 
MISCELLANEOUS 
1 4М8943 NAME PLATES AND ТВАМӘҒЕН85....9МлМЛм.м.лә.418ааыаыы 
NOTE: SERIAL NUMBER PLATE IS LOCATED 


N2900 ENGINE ARRANGEMENT --Part 2 of 2 
Provides 210 BHP without fan 2800 R.P.M. full load 
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NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 

CENTRAL STRUCTURE 

1 9N130 CYLINDER BLOCK GROUP.............. sa ERR RA ARE aga du 
1 9N728 САМ&ЄНАЕТОВОШР OS кан ыыы тыаны ыны аша sn Шалма таныды 
1 916065 CYLINDER BLOCK COVER ОВОЫЦР....олоооллмү6ыеенееееееееееее 
1 9N315 CRANKSHAFT GROUP е аана ада ае а оаа 
8 93150 CONNECTING ROD AND PISTON ОВООР...,,,,.........000 60 ыы ите 
1 9М542 CRANKSHAFT SEAL GROUP . асыииогигаосасыйшыңдадғысадыдадысааыыш 


UPPER STRUCTURE 


1 9М730 VALVE MECHANISM COVER GROUP ЛЛ .ш 
1 9М1105 CYLINDER: HEAD GROUP гнав 
1 9N191 LIFTING ЗВОФР-В'Н. SIDE uu u u наван teeth ыды арды а зач aaa nl 
1 9N210 LIFTING:GROUP-=-L, H. SIDE. to алатынына тыш налы dee 
1 9М487 VALVE MECHANISM ОВООР.......... е а-ы 


FRONT STRUCTURE 


1 9N560 FRONT HOUSING COVER GROUP ъс законна ман нн 
1 9М787 PULLEY AND DAMPER GROUP 22020 -0цшсгоцегосаыясдыдадынынылаы 
1 9N1080 FRONT HOUSING GROUP MMMu—————- 
1 4М5487 SUPPORT GROUP з МИРА ИНИ КИНЕ НИ НА йылы алан о 


REAR STRUCTURE 


1 97861 FLYWHEEL HOUSING COVER GROUP нина 
1 93529 FLYWHEEL HOUSING ОНОР... нана 
1 916920 FEYWHEEL GROUP ыш ылын Sana n ынаны дыны ID DD III 
LOWER STRUCTURE 

1 418855 OIL LEVEL GAUGE GROUP наа nern 
1 418853 OILPAN GROUP en Ren u u nunan ore еа 
LUBRICATION SYSTEM 

2 919200 DI FILTER ASSEMBLY аана 
1 438854 Е Ш saccade ылы е ылымы 
1 9М541 OILPUMP GROUP о аля 


6М2801 ENGINE ARRANGEMENT-Part 1 of 2 
Provides 185 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 


COOLING SYSTEM 


1 9N521 OIL COOLER ОВООР.....лллл.еы иинин. 
1 6М466 WATER LINES ОВОУР.......0әоооәынные ене ене үн кенен 
1 9N140 WATER PUMP ОВОШЦР...2,...,......о000000иыпыепемемәәмае..ә.ыүӛүүүіеее уч 


INTAKE AND EXHAUST SYSTEM 


1 3М2915 AIR CLEANER ADAPTER GROUP ............. нн 
1 4М5875 EXHAUST MANIFOLD ОВООР2202..м00020040000000 ата 
1 9М555 INLET MANIFOLD GROUP шини 
1 9М735 POSITIVE CRANKCASE VENTILATION VALVE 
я ПЕ ет 


FUEL SYSTEM AND GOVERNOR 


1 916743 GOVERNOR CONTROL GROUP .............. нн 
1 9N740 GOVERNOR AND FUEL PUMP DRIVE СВООР нн 
1 916925 FUEL SYSTEM FASTENER GROUP на 
1 415868 FUEL FILTER GROUP аниони 
1 9N435 FUEL FILTER LINES GROUP . .......... нання 
1 9N119 FUEL INJECTION LINES GROUP иинин 
1 4М3287 FUEL PRIMING PUMP GROUP нн 
1 439231 GOVERNOR AND FUEL INJECTION PUMP GROUP ....................................... 
ELECTRICAL SYSTEM 

1 М3538 ELECTRIC STARTING MOTOR GROUP линеен 
MISCELLANEOUS 

1 6N471 NAME PLATES AND TRANSFERG..........00+ssscsssssssssesesesscrescscsescsenssssssesesesesenens 
1 4М7979 PULLEY ASSEMBLY sos uu 5.5... 5. an анода ылым ais 
1 584274 BOLT 

2 9М6878 GASKET 

1 1М9400 PLATE 

1 2М2363 FAN SPIDER ASSEMBLY 

2 4М6661 PLATE 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N2901 ENGINE ARRANGEMENT-Part 2 of 2 
Provides 185 HP without fan 2800 R.P.M. full load 
NOTE: WHEN ORDERING PART GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: PAGE 
CENTRAL STRUCTURE 

1 9М130 CYLINDER BLOCK GROUP .......... нання 
1 9м728 CAMSHAFT GROUP .......... нн 

1 916065 CYLINDER BLOCK COVER GROUP 

1 93310 CRANKSHAFT GROUP .......... нн 
8 9М150 CONNECTING ROD AND PISTON GROUP... 
1 9М542 CRANKSHAFT SEAL GROUP .......... нн 


UPPER STRUCTURE 


1 9N730 VALVE MECHANISM COVER GROUP ............... sene nnne 
1 9М1105 CYLINDER HEAD GROUP 000020... 
1 9N191 LIFTING GROUP--R.H. 58ІОЕ........... snnt nnns 
1 9М210 LIFTING GROUP--L.H. SIDE ЛЛ 
1 9М487 VALVE MECHANISM GROUP. 200020000000 


FRONT STRUCTURE 


1 9N560 FRONT HOUSING COVER GROUP иии, 
1 94787 PULLEY AND DAMPER GROUP ЛІ 
1 9М1080 FRONT HOUSING ОВОУР.м20г04ғ4400 01010000 
1 4М5487 SUPPORT GROUP REM 


REAR STRUCTURE 


1 917861 FLYWHEEL HOUSING COVER GROUP „шини 
1 9М529 FLYWHEEL HOUSING GROUP „нина 
1 916920 FLYWHEEL GROUP ............. нання 


LOWER STRUCTURE 


1 AN8855 OIL LEVEL GAUGE GROUP. ЛИРИК netten nennen 
1 418853 OIL PAN GROUP MEME 


LUBRICATION SYSTEM 


2 919200 OIL FILTER ASSEMBLY .......... нання 
1 4N8854 OIL LINES СВОМР............ нн 
1 9М541 OIL PUMP СВОМР............ нн 


5N2902 ENGINE ARRANGEMENT-Part 1 of 2 
Provides 210 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
COOLING SYSTEM 


1 9N521 OIL COOLER GROUP 
1 6М466 WATER LINES GROUP 
1 9М140 WATER PUMP GROUP 


INTAKE AND EXHAUST SYSTEM 


3N2915 AIR CLEANER ADAPTER GROUP 

4N5875 EXHAUST MAN[FOLD GROUP 

9N555 INLET MANIFOLD GROUP 

9N735 POSITIVE CRANKCASE VENTILATION VALVE 


FUEL SYSTEM AND GOVERNOR 


9L6743 GOVERNOR CONTROL GROUP 

9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP 
9L6925 FUEL SYSTEM FASTENER GROUP 

4N5868 FUEL FILTER GROUP 

9N435 FUEL FILTER LINES GROUP 

9N119 FUEL INJECTION LINES GROUP 

4N3287 FUEL PRIMING PUMP GROUP 

9N1351 GOVERNOR AND FUEL INJECTION PUMP GROUP 


1 
1 
1 
1 
1 
1 
1 
1 


ELECTRICAL SYSTEM 
1 2N3538 ELECTRIC STARTING MOTOR GROUP 
MISCELLANEOUS 


1 6N471 NAME PLATES AND TRANSFERS 
1 4N7979 PULLEY ASSEMBLY 

1 5B4274 BOLT 

2 9M6878 GASKET 

1 N9400 PLATE 

1 2N2363 FAN SPIDER ASSEMBLY 

2 4N6661 PLATE 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N2902 ENGNE ARRANGEMENT-Part 2 of 2 
Provides 210 BHP without fan 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
CENTRAL STRUCTURE 


9N130 CYLINDER BLOCK GROUP 

9N728 CAMSHAFT GROUP 

9L6065 CYLINDER BLOCK COVER GROUP 

9N315 CRANKSHAFT GROUP 

9N150 CONNECTING ROD AND PISTON GROUP, 
9N542 CRANKSHAFT SEAL GROUP 

9L6560 CYLINDER BLOCK PANEL GROUP 


UPPER STRUCTURE 


9L6978 VALVE MECHANISM COVER GROUP 
CYLINDER HEAD GROUP 
LIFTING GROUP 
VALVE MECHANISM GROUP 


FRONT STRUCTURE 


9N560 FRONT HOUSING COVER GROUP 
9N787 PULLEY AND DAMPER GROUP 
9N1080 FRONT HOUSING GROUP 

4N5487 SUPPORT GROUP 


Зав 
[Чә] (95) 


REAR STRUCTURE 


1 4N5866 FLYWHEEL HOUSING COVER GROUP 
1 4N5870 FLYWHEEL HOUSING GROUP 
1 9N399 CRANKSHAFT COVER GROUP 


ЕЧЕЧЕН 
ЗХ 


LOWER STRUCTURE 


1 4N7720 OIL LEVEL GAUGE GROUP 
1 9N565 OIL PAN GROUP 


elg 
N 


LUBRICATION SYSTEM 


9L9200 OIL FILTER ASSEMBLY 
9N550 OIL LINES GROUP 
9N541 OIL PUMP GROUP 


6N2903 ENGINE ARRANGEMENT-Part 1 of 2 
Provides 37 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERNG PARTS GIVE ARRANGEMENT NUMBER AND SERAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
COOLING SYSTEM 


9N729 ОП COOLER GROUP 
9N733 WATER LINES GROUP 
9М140 WATER PUMP GROUP 


INTAKE AND EXHAUST SYSTEM 


3N2915 AIR CLEANER ADAPTER GROUP 

4N5867 EXHAUST ELBOW GROUP 

4N5875 EXHAUST MANIFOLD GROUP 

9N555 INLET MANIFOLD GROUP 

9N735 POSITIVE CRANKCASE VENTILATION VALVE 


FUEL SYSTEM AND GOVERNOR 


9L6743 GOVERNOR CONTROL GROUP 

9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP 
9L6925 FUEL SYSTEM FASTENER GROUP 

4N15868 FUEL FILTER GROUP 

9N435 FUEL FILTER LINES GROUP 

9N119 FUEL INJECTION LINES GROUP 

4N3287 FUEL PRIMING PUMP GROUP 

4N9227 GOVERNOR AND FUEL INJECTION PUMP GROUP 


1 
1 
1 
1 
1 
1 
1 
1 


ELECTRICAL SYSTEM 

1 2N9305 ELECTRIC STARTING MOTOR GROUP 
MISCELLANEOUS 

1 6N471 NAME PLATES AND TRANSFERS 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N2903 ENGINE ARRANGEMENT-Part 2 of 2 
Provides 137 BHP without fan at 2800 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
CENTRAL STRUCTURE 


9N130 CYLINDER BLOCK GROUP 

9N728 CAMSHAFT GROUP 

9L6065 CYLINDER BLOCK COVER GROUP 
9N315 CRANKSHAFT GROUP 

9N150 CONNECTING ROD AND PISTON GROUP 
9N542 CRANKSHAFT SEAL GROUP 

9L6560 CYLINDER BLOCK PANEL GROUP 


UPPER STRUCTURE 
9L6978 VALVE MECHANISM COVER GROUP 
9N1105 CYLINDER HEAD GROUP 
9N191 LIFTING GROUP 
9N487 VALVE MECHANISM GROUP 
FRONT STRUCTURE 


9N560 FRONT HOUSING COVER GROUP 
9N768 PULLEY AND DAMPER GROUP 


elle 
oj% 


1 
1 
1 9М1080 FRONT HOUSING GROUP 
1 4N5487 SUPPORT GROUP 


REAR STRUCTURE 


1 9N399 CRANKSHAFT COVER GROUP 
1 4N7889 FLYWHEEL HOUSING GROUP 


ве 
Ощ-+ 


LOWER STRUCTURE 


1 4N7720 OIL LEVEL GAUGE GROUP 
1 9N565 OIL PAN GROUP 


че 
N 


LUBRICATION SYSTEM 


9L9200 OIL FILTER ASSEMBLY 
9N550 OIL LINES GROUP 
9N541 OIL PUMP GROUP 


6N2904 ENGINE ARRANGEMENT-Pat of 2 
Provides 165 BHP without fan at 2400 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
COOLING SYSTEM 


9N729 ОП COOLER GROUP 
9N733 WATER LINES GROUP 
9М140 WATER PUMP GROUP 


INTAKE AND EXHAUST SYSTEM 


3N2915 AIR CLEANER ADAPTER GROUP 

4N5875 EXHAUST MANIFOLD GROUP 

9N555 INLET MANIFOLD GROUP 

9N735 POSITIVE CRANKCASE VENTILATION VALVE 


FUEL SYSTEM AND GOVERNOR 


9L6743 GOVERNOR CONTROL GROUP 

9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP 
9L6925 FUEL SYSTEM FASTENER GROUP 

4N5868 FUEL FILTER GROUP 

9N435 FUEL FILTER LINES GROUP 

9N119 FUEL INJECTION LINES GROUP 

4N3287 FUEL PRIMING PUMP GROUP 

4N9229 GOVERNOR AND FUEL INJECTION PUMP GROUP 


1 
1 
1 
1 
1 
1 
1 
1 


ELECTRICAL SYSTEM 

1 2N9305 ELECTRIC STARTING MOTOR GROUP 
MISCELLANEOUS 

1 6М471 МАМЕ PLATES AND TRANSFERS 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N2904 ENGINE ARANGEMENT--Par 2 of 2 
Provides 16 BHP without fan at 2400 RP.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
CENTRAL STRUCTURE 


9N130 CYLINDER BLOCK GROUP 

9N728 CAMSHAFT GROUP 

9L6065 CYLINDER BLOCK COVER GROUP 
9N310 CRANKSHAFT GROUP 

9N150 CONNECTING ROD AND PISTON GROUP 
9N542 CRANKSHAFT SEAL GROUP 


UPPER STRUCTURE 


9N730 VALVE MECHANISM COVER GROUP 
9N1105 CYLINDER HEAD GROUP 

9N191 LIFTING GROUP--R.H. SIDE 

9N210 LIFTING GROUP--L.H. SIDE 

9N487 VALVE MECHANISM GROUP 


FRONT STRUCTURE 


9N560 FRONT HOUSING COVER GROUP 
9N787 PULLEY AND DAMPER GROUP 
N1080 FRONT HOUSING GROUP 

6N464 SUPPORT GROUP 


elle 
- ос 


REAR STRUCTURE 


9L7861 FLYWHEEL HOUSING COVER GROUP 
9N529 FLYWHEEL HOUSING GROUP 
41N4854 FLYWHEEL GROUP 


91818 
95) [S1] (е) 


LOWER STRUCTURE 


1 9N142 OIL LEVEL GAUGE GROUP 
1 N9565 OIL PAN GROUP 


ав 
N 


LUBRICATION SYSTEM 


9L9200 OIL FILTER ASSEMBLY 
9N550 ОЛІ LINES GROUP 
9М541 OIL PUMP GROUP 


6N3631 ENGINE ARRANGMENT-Part 1 of 2 
Provides 210 BHP at 2800 R.PM. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
COOLING SYSTEM 
1 9N521 ОП COOLER GROUP 
1 6N465 WATER LINES GROUP 
1 9N140 WATER PUMP GROUP 


INTAKE AND EXHAUST SYSTEM 


9N535 
9N555 
9N735 


EXHAUST MANIFOLD GROUP 
INLET MANIFOLD GROUP 
POSITIVE CRANKCASE VENTILATION VALVE 


3N2915 
FUEL SYSTEM AND GOVERNOR 


9L6743 GOVERNOR CONTROL GROUP 

9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP 
9L6925 FUEL SYSTEM FASTENER GROUP 

4N5868 FUEL FILTER GROUP 

9N435 FUEL FILTER LINES GROUP 

9N119 FUEL INJECTION LINES GROUP 

4N3287 FUEL PRIMING PUMP GROUP 

9N1351 GOVERNOR AND FUEL INJECTION PUMP GROUP 


| 
1 
1 
1 
1 
1 
1 
1 


MISCELLANEOUS 


1 6N1203 NAME PLATES AND TRANSFERS 
1 3N2445 SUCTION FAN GROUP 


NOTE: SERIAL NUMBER PLATE IS LOCATED 
ON R,H. SIDE OF CYLINDER BLOCK 


6N3631 ENGINE ARRANGEMENT-Part 2 of 2 
Provides 210 BHP at 2800 RP.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
CENTRAL STRUCTURE 


9N130 CYLINDER BLOCK GROUP 

9N728 CAMSHAFT GROUP 

9L6065 CYLINDER BLOCK COVER GROUP 
9N315 CRANKSHAFT GROUP 

9М150 CONNECTING ROD AND PISTON GROUP 
9N542 CRANKSHAFT SEAL GROUP 


UPPER STRUCTURE 


9N730 VALVE MECHANISM COVER GROUP 
9N1105 CYLINDER HEAD GROUP 

9N191 LIFTING GROUP--R.H. SIDE 

9N210 LIFTING GROUP--L.H. SIDE 

9N487 VALVE MECHANISM GROUP 


FRONT STRUCTURE 


9N560 FRONT HOUSING COVER СЋООР.................................... 
9N787 PULLEY AND DAMPER GROUP 

9N1080 FRONT HOUSING GROUP 

4N5487 SUPPORT GROUP 

91L7461 CRANKSHAFT PULLEY GROUP 


[91] ool 
№ (еј (9%) 


REAR STRUCTURE 


1 9L7861 FLYWHEEL HOUSING COVER GROUP 
1 9N529 FLYWHEEL HOUSING GROUP 
1 4N8850 FLYWHEEL GROUP 


81818 
(Кој [$] 


LOWER STRUCTURE 


1 4N8930 OIL LEVEL GAUGE GROUP 
1 9N565 OIL PAN GROUP 


elg 
N 


LUBRICATION SYSTEM 


9L9200 OIL FILTER ASSEMBLY 
9N533 OIL LINES GROUP 
9N541 OIL PUMP GROUP 


6N3740 ENGINE ARRANGEMENT-Part 1 of 2. 
Provides 144 BHP without fan at 2330 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 


44 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 
COOLING SYSTEM 


9N521 OIL COOLER GROUP 
6М466 WATER LINES GROUP 
9N140 WATER PUMP GROUP 


INTAKE AND EXHAUST SYSTEM 


3N2915 AIR CLEANER ADAPTER GROUP 

4N5875 EXHAUST MANIFOLD GROUP 

9N555 INLET MANIFOLD GROUP 

9N735 POSITIVE CRANKCASE VENTILATION VALVE 


4N5867 
FUEL SYSTEM AND GOVERNOR 


9L6743 GOVERNOR CONTROL GROUP 

9N740 GOVERNOR AND FUEL PUMP DRIVE GROUP 
9L6925 FUEL SYSTEM FASTENER GROUP 

4N5868 FUEL FILTER GROUP 

9N435 FUEL FILTER LINES GROUP 

9N119 FUEL INJECTION LINES GROUP 

4N3287 FUEL PRIMING PUMP GROUP 

6N1865 GOVERNOR AND FUEL INJECTION PUMP GROUP 


1 
1 
1 
1 
1 
1 
1 
1 


ELECTRICAL SYSTEM 


1 6N467 ALTERNATOR GROUP 
1 2N3538 ELECTRIC STARTING MOTOR GROUP 


MISCELLANEOUS 


6N3741 NAME PLATES AND TRANSFERS 
2N7278 REGULATOR ASSEMBLY--12 VOLT 
2N5880 HARNESS ASSEMBLY--REGULATOR 
2N8985 BRACKET ASSEMBLY--REGULATOR 
2N3909 TACHOMETER DRIVE ADAPTER 


SERIAL NUMBER PLATE IS LOCATED 
ON R.H. SIDE OF CYLINDER BLOCK 


6N3740 ENGNE ARRANGEMENT-Part 2 o 2 
Provides 144 HP without f at 2330 R.P.M. full load 
NOTE: WHEN ORDERING PARTS GIVE ARRANGEMENT NUMBER AND SERIAL NUMBER 


45 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


о s 

РААТ ОТҮ 
a] see р 
чај чо | 


PLUG---, 75 in. (19,05 mm) thread - 
PLUG- --. 50 іп. (12.70 mm) thread -| 1 


9N130 CYLNDER BLOCK GROUP 
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BASIC ENGINE 


REAR VIEW 
OF CYLINDER BLOCK 


9N575 |DOWEL 
581866jPLUG 


CYLINDER BLOCK COVER (9L6065 N/S) 


47 


BASIC ENGINE 


MOUNTED ON 


CYLINDER BLOCK 


CYUNDER BLOCK PANEL (9L6560 N/S) ALSO AN ATACHMENT 


48 


WAS, 


ШШ 


| 


BASIC ENGINE 


CRANKSHAFT (9N310 N/S) 


49 


C INDICATES CHANGE 


WAS, 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


ШШ 


| 


C INDICATES CHANGE 


CRANKSHAFT (9N315 N/S) 
For Field Replacement of 9N304 Crankshaft Assembly order 1-9N305 Crankshaft Assembly and 2-9L7816 Bolts 
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BASIC ENGINE 


C INDICATES CHANGE 


С INDICATES CHANGE 
CRANKSHAFT COVER (9N399 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


PART ту 
NUMBER DESCRIPTION 


C INDICATES CHANGE 


9L7461 CRANKSHAFT PULLEY GROUP 


AN ATTACHMENT 


NOT FOR USE WITH 4N7393 RADIATOR GROUP SHOWN ON PAGE 86 


9L7948 
9L7950 
917952 
94801 4 
9177951 
91 7953 


BEARING--Ma iN („ОТО Oversize) 
BEAR ING--Ma IN („ОТО Unversize) 
BEARING==MAIN (.020 UNDERSIZE) 
BEAR ING--MAIN THRUST („ОТО Oversize) 


BEAR ING-=THRUST (.010 UNDERS ZE) 


BEARING--THRUST (.020 UNDERSIZE) 


CRANKSHAFT BEARNG REPLACEMENTS 
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BASIC ENGINE 


POINTER 
MOUNTED ON 
TIMING GEAR 

HOUSING 


“----4----4-----: 


t 

I 

4 
i 

1 
ту 
1 

і 

| 

1 


ыы 


PULLEY 8 DAMPER (9М787 №5) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


PART 
КЕСЕНЕГЕ NUMBER DESCRIPTION зе NN 


916979 | PISTON GROUP- -- --IStandardi- --- 
A! 1119М579 | PISTON GROUP- NUS Oversizet- - 
98580 | PISTON GROUP- -1.040" Oversizer-- 


(020 in. oversize-oil) 
{Part of 9N579 Group! 


1,040 in, oversize-oit! 
(Part of 9N580 Group! 
RING--(standard-compression)- - 
{Part of 916979 Group! 


(Part of 98579 Group) 
(. 040 іп, oversize)---- 
(Part of 9М580 Group! 


& 9N875, PISTON RING 
GROUP----1 
(Includes Complete Set of 
Rings for One Piston) 


А NOT PART OF 9N150 CONNECTING ROD & PISTON 204318 


CONNECTING ROD 8 PISTON (9N150 N/S)--8 Required 


LOR- 
DOWEL-. 625 іп. (15. 88 mm) long 
GEAR А55ЕМ, 
includes! 


C INDICATES CHANGE 


CAMSHAFT (9N728 N/S) 
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BASIC ENGINE 


ХУ 
ENS 


Ко 


| 


sense 1.75 іп. 14, 44 ст) long 
Location "С" - Left Head 
АЕ 5.25 in.113.3 ст) long-Location "А" 


BOLT 
5 in. (12.7 ст) fong-Location "D" 


А МОТ PART OF CYLINDER HEAD GROUP i 204323 


CYLINDER HEAD (9N1105 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


104540 |ВОТ----- 2. 75 in. (7 cm) long 
SHER 


VALVE MECHANISM (9N487N/S) 


VALVE MECHANISM COVER (9N730 N/S) 
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BASIC ENGINE 


201763 


VALVE MECHANISM COVER (9L6978 N/S) 


CONSISTS OF: 
9L7897 CovER ASSEMBLY--ROCKER ARM R.H. 


9L7898 Cover ASSEMBLY--ROCKER ARM L.H. 


9N8009. VALE MECHANISM COVER GROUP 
FOR USE WITH FRONT SUMP OIL PAN 
AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


| 448965 BOLT 
1459191 


LIFTING (9М191 N/S)-R.H. Side 


L.H. CYLINDER 
N HEAD 
Р 


/ 
8 


LIFTING (91210 N/S)-L.H. Side 
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BASIC ENGINE 


А USE AS REQUIRED 


FRONT HOUSING (9N1080 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


„| 4F8965 | BOLT 
1459191 WASHER 


ЕНОМТ HOUSING COVER (9N560 N/S) 
Note: 2N3909 Tachometer Drive Adapter is available 


TIMING GEAR 
HOUSING 


SUPPORT (4N5487 N/S) 
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BASIC ENGINE 


DESCRIPTION 


C INDICATES CHANGE 


SUPPORT (6N464 N/S) 


SUPPORT(1N9939 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


| PART 
МО | NUMBER 


(134 teeth) 
tuse as required! 


4N8850 FLYWHEEL GROUP 
FOR USE WITH S.A.E. £2 FLYWHEEL HOUSING 
ALSO AN ATTACHMENT 


БЕСІ БЕНЕН 
BOI 


FLYWHEEL GROUP (4N8852 N/S) 
FOR USE WITH S.A.E. #3 FLYWHEEL HOUSING 
ALSO AN ATTACHMENT 
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BASIC ENGINE 


|cgcccÁ Á<=+<-s——  — r. 
PART 
Е NUMBER DESCRIPTION 


(Includes) 
RING GEAR 


C INDICATES CHANGE 151312 


FLYWHEEL (4М4854 N/S) 
FOR USE WITH S.A.E. #2 FLYWHEEL HOUSING 


анын 


sam an AN e 


201712 


916920 FLYWHEEL GROUP 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


4N8851 FLYWHEEL GROUP 
AN ATTACHMENT 


FLYWHEEL HOUSING (4N5870 N/S) 
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BASIC ENGINE 


PART 
Ë NUMBER DESCRIPTION 


1198105 [HOUSING 
21194566 ВОТ 
|2М849 | WASHER 


3 |9М104 | GASKET---- 
4 |1А2029 BOLT 

$ 1919132 | WASHER 

6 |51571 | BOLT 


FLYWHEEL HOUSING (9N529 N/5) 


FLYWHEEL HOUSING (4N7889 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


REF) PART DESCRIPTION ory} 


NO.| NUMBER 


FLYWHEEL HOUSING COVER (4N5866 N/S) 


9L7861 FLYWHEEL HOUSNG COVER 


66 


BASIC ENGINE 


ENGINE BLOCK 


OIL PAN (9М565М/5) 


ENGINE BLOCK 


OIL PAN (4N8853 N/S) - Center Sump 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


сезе 
PART D 

Я NUMBER DESCRIPTION d 

—————————=—=———————=——= 


FLYWHEEL 
HOUSING 


/ 
| б нде 


/ CYLINDER 
| BLOCK 


& USE WITHOUT ALTERNATOR 


OIL LEVEL GAUGE (4N8930N/S) 


68 


LUBRICATION SYSTEM 


CENTER SUMP 
OIL PAN 


OIL LEVEL GAUGE (4N8855N/S) 


! 


п 1 
„7 OIL PAN 


І 
| 
І 


OIL LEVEL GAUGE (4N7720N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


C INDICATES CHANGE 


OIL PUMP (9N541 N/S) 


146578 


9L9200 OIL FILTER ASSEMBLY 


70 


LUBRICATION SYSTEM 


PAR e| PART | олуу к 
NUMBER 


ОП. PAN 


OIL LINES (9N533 N/A) - Front Sump 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CYLINDER 
BLOCK 


C INDICATES CHANGE 


OIL LINES (4N8854 N/S) - Center Sump 
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COOLING SYSTEM 


CYLINDER 
BLOCK 


8 NOME |] 
9 |916420 
10 |917647 


п 1919186 
12 15M6213 
ОШ 

1919385 
14 1919188 


915981! — DIVIDER 


DESCRIPTION 


1104717 NUT 
|3 84506 LOCKWASHER 


(Installation Instruction for 916251 
Core Аѕѕет, ) 


Can сх xn d о м — 


OIL COOLER (9N729 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


— — — — ы — — r — эө к вш — n к 


‚ С INDICATES CHANGE 205087 


9N733 WATER LINES GROUP 
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COOLING SYSTEM | 


(Water Temperature) 
(includes 2 Regulators and L Gasket! 


C INDICATES CHANGE 


WATER LINES (6N466 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


(Water Temperature) 
(Includes 2 Regulators and 1 Gasket! 


FRONT HOUSING 


C INDICATES CHANGE 


WATER LINES (6N465 N/S) 
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COOLING SYSTEM 


14 |253440 


19 |5М6214 
(Water Temperature} 
(Includes 2 Кед юга and 1 Gasket) 
21 1916468 


FRONT HOUSING 


С INDICATES CHANGE 


WATER LINES (4N8856 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


C INDICATES CHANGE 


9N140 WATER PUMP GROUP 


DESCRIPTION 


(Used Without Slow Speed, High 
Mount Fan Orive Group) 


У, 
ff LL 
(} 
C INDICATES CHANGE 
E SECTION A-A E 


4N7390 WATER PUMP DRIVE GROUP 
NOT FOR USE WITH 4N6981 ALTERNATOR AND 4N7200 ACCESSORY DRIVE 
SHOWN OF PAGES 131 AND 147. AN ATTACHMENT 
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COOLING SYSTEM 


PART 
= ЕИ DESCRIPTION 


НОЕ 
917626 | РИШЕҮ------------------------.. 


С INDICATES CHANGE 


9L7462 WATER PUMP PULLEY GROUP 


PART 
NUMBER 


ШЕЛ 929 PULLEY ASSEM. 
(Includes! 


4N7438 FAN DRIVE GROUP 
NOT FOR USE WITH TURBOCHARGER ENGINE 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


16 N 18 


И а 
ТА 


МУОРА 


i № 


SICA S 227 — 


TA aspa Stes NESS 
NM 
47 ан 


а 


15 


19 


20 


Р СҮ 


FE 


FLYWHEEL 
HOUSING 


24 


" 6N663 TPULLEY ASSEM, ----------------- 


(Includes; 
68662 PULLEY- n ---------- 


25 


TO CRANKSHAFT 


481892) МАЗНЕВ.----------------.- за 
6N660 | СОМ, 
ТТ 
122 |51590: В01Т------------------------- 
EI EE 4878941 — BRACKET ASSEM ------------- 


24 |6м724 |VEE BELT SET ------(2 belts)-------- 
25 |51619 !8011---------:----------...-.... 
26 ,4N6663 | PULLEY --------- MM 
27 14М8180[ВВАСКЕТ------------------------ 
риз В017----------- — 


8А2615 | SPACER----- (use as requiredi- ---- 
29 151587 | BOLT-------------------------.- 
30 |4М66701ВВАСКЕТ----------------.----... 
C3 8F6809 |ША5НЕБ--------<---------------- 


| 


602374 ҒОКМ-----<-------------------.-- 
(Installing Fan Drive Pulley) 
кокан ы ы 1 | THE FOLLOWING REPAIR KIT IS AVAILABLE: 


T 


C INDICATES CHANGE 


61353 FAN DRIVE GROUP 
80 


COOLING SYSTEM 


g————— s ———o- T 
PART 

Е NUMBER DESCRIPTION 

Р — E —axs— V 


; 34282695] BOLT 
FRONT |9М1974 WASHER 
HOUSING 


NALINI NS 


С INDICATES CHANGE 
Пауъл, 152475 


ҒАМ BELT DRIVE (4N9614 М/5) 


1 


8 
SECTION A-A 


2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 


— — — 


(bearing) 
(Includes Parts Marked à) 


152474 


4N7979 PULLEY ASSEMBLY 
Part of Fan Belt Drive 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


6N352 BLOWER FAN GROUP 
AN ATTACHMENT 


| WASHER 
2М236 ҒАМ SPIDER ASSEM -- 


4N8673 BLOWER FAN GROUP 
NOT FOR USE WITH TURBOCHARGED ENGINE 
AN ATTACHMENT 


82 


COOLING SYSTEM 


ЕСЕ — canos — м MITA WASHER == 
Sis 28236) FAN SPIDER ASSEN, 


BU SPACER 
4883 - 


2N2858 BLOWER FAN GROUP-22” Diameter 
NOT FOR USE WITH TURBOCHARGED ENGINE 
AN ATTACHMENT 


3N2445 SUCTION FAN GROUP - 22” Diameter 
NOT FOR SALE WITH TURBOCHARGED ENGINE 
ALSO AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


PART Чату 


6N351 SUCTION FAN GROUP 
AN ATTACHMENT 


4N8672 SUCTION FAN GROUP 
NOT FOR SALE WITH TURBOCHARGED ENGINE 
AT ATTACHMENT 
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COOLING SYSTEM 


і |3М2444 | ЕАМ ASSEM. 


2 151618 |BOLT 
|9М1974 WASHER 


NOT FOR USE WITH TURBOCHARGED ENGINE 
AN ATTACHMENT 


2N1045] SPACER B 
3Н3243| в0\Т--------------<------------- 


2N2458 SUCTION ҒАМ GROUP[ 
ALSO AN ATTACHMENT 
85 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


L u оч = 


SRO 5 


Үү s 


(6) А USED WITHOUT LOW 
(15) MOUNTED ALTERNATOR GROUP 
c 
| аа | ' 
1 [3№291 3] RADIATOR ASSEM. -------------- 1 


C INDICATES CHANGE 


4N7393 RADIATOR GROUP 
NOT FOR USE WITH TURBOCHARGED ENGINE 
AN ATTACHMENT 
86 


INTAKE AND EXHAUST SYSTEM 


EXHAUST MANIFOLD (4N5875 N/S) 


е MOUNTED ON 
MOUNTED ON L.H. 
R.H м" 
\ 


CYLINDER HEAD 
HEAD 


731911954 [MANIFOLD 


( 
q 
B 


EXHAUST MANIFOLD (9L6258 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


det 


[1]918027][бА5КЕТ--------------------------] 2 
2 (917954 
3 |917955 


С INDICATES CHANGE 


2N2467 MANIFOLD GROUP 
NOT FOR USE WITH TURBOCHARGED ENGINE 
AN ATTACHMENT 


88 


INTAKE AND EXHAUST SYSTEM 


INLET MANIFOLD (9N555 N/S) 


Қ Z \ FRONT 
Ç к ЕМСІМЕ 
жне Ж 


N 
MANIFOLD ^. M 
Я 


` 


9N1069 EXHAUST FITTING GROUP 
AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


2N1646 MUFFLER GROUP 
AN ATTACHMENT 


\ EXHAUST MANIFOLD 


EXHAUST ELBOW (4N58677 NIS) 
ALSO AN ATTACHMENT 


90 


INTAKE AND EXHAUST SYSTEM 


5,7633- ELBOW. 


587890-PLUG. m= = = =u 


§L7631- CLAM Pan -- м. 


TURBOCHARGER 


98887-PLUG.. .- —— == =al 


103292 


517660 EXHAUST ELBOW GROUP 
AN ATTACHMENT 


AIR CLEANER ADAPTER (3N2915 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


О 1 
——— 1 


C INDICATES CHANGE 


5L8091 AIR CLEANER CAP GROUP 
FOR USE WITH 6N155 AIR CLEANER GROUP 
AN ATTACHMENT 


` 
же 3566 MOUNTED ON AIR 
CLEANER COVER 


7 Ос INDICATES CHANGE 


3N3212 AIR CLEANER GROUP 
NOT FOR USE WITH TURBOCHARGED ENGINE 
AN ATTACHMENT 
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INTAKE AND EXHAUST SYSTEM 


PART 


NUMBER DESCRIPTION 


LOCKWASHER 
DIAPHRAGM 


UTU” TY лыр ТЕ 
—— мання нний 
DAY a АР РР А 


> 
ps 


CEA АҒАҒА ГОР Z= 


Е7 


S 


10 1918735 
П 1919004 
112 |918996 


rocker arm 
cover 


= 4 C INDICATES CHANGE 119111 


9L8790 CRANKCASE VENTILATION VALVE ASSEMBLY 
Part of Positive Crankcase Ventilation Valve 


93 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


I 
FUEL PUMP 
CAMSHAFT 

LI 


ГА А) 
жаны 
— 


ib (Eu 


ENGINE 
CAMSHAFT, 


А 
4l 


2 
) 


ПИТАЙ 


“Шала! 
- 
чан 
= 


CONTROL GROUP 
(Separate Illustration) 


9N1351 GOVERNOR & FUEL INJECTION PUMP GROUP 
6N1864 Governor 8 Fuel Injection Pump and 6N509 Torque Control parts are shown on 
Pages 99 and 111 
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FUEL SYSTEM AND GOVERNOR 


6N3567 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1864,Governor & Fuel Injection Pump and 6N509 Torque Control parts are 
shown on Pages 99 and 111 


PIN 
TORQUE CONTROL 
(Separate tilustration) 


C INDICATES CHANGE 


4N9233 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1864 Governor & Fuel Injection Pump and 6N509 Torque Control parts are shown on 
Pages 99 and 111 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


СЕСИИ“ ARR DESCRIPTION = Вы 


1 [6N1864|[FUEL INJECTION PUMP GROUP----4 1. FUEL INJECTION PUMP GROUP---- 
CM Illustration} 


6N1865 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1864 Governor and Fuel Injection Pump and 6N509 Torque Control parts are shown on 
Pages 99 and 111 


а ишә С 


641864 FUEL INJECTION PUMP GROUP--- 
(Separate illustration 


9N1352 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N 1864 Governor and Fuel Injection Pump and 6N509 Torque Control parts are shown on 
Pages 99 and 111 
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FUEL SYSTEM AND GOVERNOR 


C INDICATES CHANGE 205100 


4N9227 GOVERNOR AND FUEL INJECTION PUMP GROUP 
9N454 Governor and Fuel Injection and 4N3880 Control parts are shown on 
Pages 99 and 112 


4 


вр 


- 
) И 
а 


С INDICATES CHANGE 205101 


4N9231 GOVERNOR AND FUEL INJECTION PUMP GROUP 
9N454 Governor and Fuel Injection Pump and 4N3880 Control parts are shown on 
Pages 99 and 112 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


Ва — s= СЕ 


FUEL INJECTION PUMP GROUP -- 
{Separate |itustration) 


6N3563 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1864 Governor and Fuel Injection Pump and 6N509 Torque 
Control parts are shown on Pages 99 & 111 


pu т 


2m 


C INDICATES CHANGE 


4N9229 GOVERNOR AND FUEL INJECTION PUMP GROUP 
9N454 Governor and Fuel Injection Pump and 6N609 Torque 
Control parts are shown on Pages 99 and 111 
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FUEL SYSTEM AND GOVERNOR 


РААТ - 
NUMBER Ot SCRIPTION 
0 


C INDICATES CHANGE 


9N454 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1085 Governor and Fuel Injection Pump and 9N683 Shut-Off parts are 
shown on Pages 106, 107, 108, 109 and 111. Part of 4N9227, 4N9231 and 
4N9299 Governor and Fuel Injection Pump Groups shown on Pages 97 and 98 
Only separate parts serviced 


6N1864 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1863 Governor and Fuel Injection Pump and 9N83 Shut-Off parts are shown 
on Pages 102, 103, 104, 105 and 111. Part of 9N1351, 6N3567, 4N9233, 6N1865, 
9N1352 and 6N3563 Governor and Fuel Injection Pumps shown on Pages 
94, 95, 98 and 98. Only separate parts serviced 
99 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


SIDE VIEW - 


(Separate Illustrationi 


C INDICATES CHANGE 


9N681 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1085 Governor and Fuel Injection Pump and 6N509 Control parts are shown on Pages 106, 107, 108, 109 and 111 
Provides Field Replacement for 4N9227 and 4N9231 Governor and Fuel Injection Pump Groups shown on Page 97 
when used in conjunction with 9N683 Shut-Off Group shown on Page 111 
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FUEL SYSTEM AND GOVERNOR 


ІШ 
xd 


SIDE VIEW 


4]6N509 [CONTROL GROUP 
БЕСА {Separate Itlustration) 


———YTT 


6N1863] PUMP GRO 
(Separate Hlustration) 
Ви SPRING (outer) 
4N 8507} COVER 


6N2337 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N1863 Governor and Fuel Injection Pump and 6N509 Torque Conirol parts are shown on Pages 102, 103, 104, 105 & 111 
Part of 9N495 Governor and Fuel Injection Pump Group listed on Page 110 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


C INDICATES CHANGE 


6N1863 GOVERNOR AND FUEL INJECTION PUMP GROUP-Part 1 of 4 
Part of 6N1864 and 6N2337 Governor and Fuel Injection Pump Groups shown on Pages 99 and 101 
Only separate parts serviced 
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FUEL SYSTEM AND GOVERNOR 
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aoe БЕДЕР Sue 

eat енен pet пет 512 А ері 
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-O че о дов СҚ 
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я 


UZ xq >> TCA А, 
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ne ma— 
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ше 7 N 1 LH LIVA 
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15 АКАГА алалар аласа А 
46 


prz SALLI NIN, S SS SNS о 24 М» 


C | 
277 43 42 41 40 АА E №. 37 


| 3 |4N556 [GASKET 
4 |2Р910 | BOLT 


C INDICATES CHANGE 204379 


6N1863 GOVERNOR AND FUEL INJECTION PUMP GROUP-Part 2 of 4 
Part of 6N1864 and 6N2337 Governor and Fuel Injection Pump Groups shown on Pages 99 and 101 
Only separate parts serviced 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


НИИ 
PART Ти ОТҮ 

qal ere 

Ja e F 


8 


1 
2 
3 
4 
5 
6 
1 
% 
9 


SECTION 0-0 


6N1863 GOVERNOR AND FUEL INJECTION PUMP GROUP-Part 3 of 4 
Part of 6N1864 and 6N2337 Governor and Fuel Injection Pump Groups shown on Pages 99 And 101 
Only separate parts serviced 
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FUEL SYSTEM AND GOVERNOT 


—— F< —ssoj—Tv.a-—-p<=-..Ə 
PART DESCRIPTI ary 

Ей NUMBER 

е ы | ———є———————==—== 


i[3H442 |5ЕДІ------------:-----7-2----.. 1 


SECTION C-C 
C INDICATES CHANGE 


: 20438) 


6N1863 GOVERNOR AND FUEL INJECTION PUMP GROUP-Part 4 of 4 
Part of 6N1864 and 6N2337 Governor and Fuel Injection Pump Groups shown on Pages 99 and 101 
Only separate parts serviced 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


PART 
СЕА ПИ CNN 


1167238 [VALVE ASSEM, ------------------- 1 
2 1309208 |ТЕҒ----------------------------- 1 
3 1441828 FITTING---------~--------------- | | 
4 [8931271 BOLT--------- ------------------- 2 
514М1767|УА(МЕ-------------------------|1 
5]4N605 | 5РНІМС------------------------- 1 
1{2?3200|Во1т---------------------------- 1 

179671 | 5Еді----------------------------- 1 
8|2М547118011---------------------------- 4 
9 |104533) BOLT---------@2.25 in. Іопді------ 3 
10 |8Ғ8118 | BOLT---------(3.25 in. tongt----~- 1 
п [2A4781|80LT--------- 2.75 in. 10п9/------ 3 
12 1104716] NUT----------------------------- 1 
13 [AN8445| BOLI- --------------------------- 2 
M 14М2708|В011---------------------------- 1 
15449931 |СОМЕВ-----------------—------—-- 1 

4532 | САЅКЕТ------------------------- 1 
161489006) 5СВЕМ-------------------------- 1 

9М1ЗІ ШТ----------------------------- 1 
1146М1079 

144595 
18 |51615 
19 1959332 

44М916 
2041Р2298 

448975 
21 |4М2954 

|4М914 

1443088 

14М2 773 
2343329 
24 |9F6641 

4954182 

1317354 


6N1085 GOVERNOR AND FUEL INJECTION PUMP GROUP-Part 1 of 4 
Part of 9N454 and 9N681 Governor and Fuel Injection Pump Groups shown on Pages 99 and 100 
Only separate parts serviced 
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FUEL SYSTEM AND GOVERNOR 
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= 2: 
> Ди“ 4% — TYATREIAM 
! HRS ИЖЕ, 
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C INDICATES CHANGE EI 


6N1085 GOVERNOR AND FUEL INJECTION PUMP GROUP-Part 2 of 4 
Part of 9N454 & 9N681 Governor and Fuel Injection Pump Group shown on Pages 99 & 100 
Only separate parts serviced 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


| е 
4417651 PLUNGER AND BARREL ASSEM, --- 


489150) ПЕҒІЕСТОВ---<--<<-<------------- 


SECTION 0-0 


202403 


6N1085 GOVERNOR AND FUEL INJECTION PUMP GROUP--Part 3 of 4 
Part of 9N454 & 9N681 Governor and Fuel Injection Pump Group shown on Pages 99 & 100 
Only separate parts serviced 
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FUEL SYSTEM AND GOVERNOR 


PART 
ЕСІ ee F 


1 


9448523 | power 
1206392] SEAL 
10| 4N508 | СА5КЕТ------------------------- 


SECTION C-C 


6N1085 GOVERNOR AND FUEL INJECTION PUMP GROUP-Part 4 of 4 
Part of 9N454 & 9N681 Governor and Fuel Injection Pump Group shown on Pages 99 & 100 
Only separate parts serviced 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


CONSISTS OF: 


6N2337 GOVERNOR AND FUEL INJECTION PUMP GROUP 
6N2132 SPRING 
4N5661 SPRING 
6N2130 SPRING 
4N9226 SPRING 
4N556 GASKET 
4N532 GASKET 
4N508 GASKET 
8М9064 SHIM 
1P6452 INSULATOR 
4N3882 
9L8235 
4N7777 
4N9098 
1P6453 
8L8601 
552619 
91 9347 
41 6458 
91.3625 
9М9729 
8М5661 
91 7630 
6М2127 

FORM GMG02556 


9N495 GOVERNOR AND FUEL INJECTION PUMP GROUP 
.Provides Field Replacement for 4N9233, 6N1865, 6N3563, 6N3567, 9N1351 and 
9N1352 Governor & Fuel Injection Pump Groups shown on Pages 94, 95, 96 & 98 when 
used in conjunction with 9N683 Shut-Off Group 
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FUEL SYSTEM AND GOVERNOR 


10. 
CONTROL 
PANEL 


ВЕР) PART ТІ 
NO.| NUMBER DESCRIPTION 


(Includes) 
WIRE ASSEM. 


INJECTION 
PUMP 


9N683 ELECTRIC SHUT-OFF GROUP--12 Volt 
Part of 6N1864 and 9N454 Governor and Fuel Injection Pump 
Groups shown on Page 99 


ЖЙ | 


it 


20027700777 
| ШІ 
Ё 52 
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Pd 
+ 
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š 
%. 


чо бо — O". V љо м =æ 


6N509 TORQUE CONTROL GROUP 
Part of 9N1351, 6N3567, 4N9233, 6N1865, 9N1352, 6N3563, 4N9229, 
9N681 and 6N2337 Governor and Fuel Injection Pump Groups shown on 
Pages 94, 95, 96, 98, 100 and 101. Only separate parts serviced 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 
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к 
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===: 
ја 1 
X їх 


бы 
105060600007 
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з 


413880 TORQUE CONTROL GROUP 
Part of 4N9227, 4N9231 Governor and Fuel Injection Pumps shown on 
Page 97 
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FUEL SYSTEM AND GOVERNOR 


PART 
E NUMBER DESCRIPTION 


2 


- © 0 со м1 с xn AWN 
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б ХХ 
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ЛІ 
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САВА 


ІП 


ge 
Я 


119977 


4N9993 TORQUE CONTROL GROUP 
AN ATTACHMENT 


VIEW A-A 


ІН 


5Р2534 | ВОТ 


C INDICATES CHANGE 205083 


GOVERNOR CONTROL (9L6743 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


LH. VALVE COVER 


3N7815 GOVERNOR CONTROL GROUP-Positive Lock 
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FUEL SYSTEM AND GOVERNOR 
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Ay 


PEE 
s 7... ............ 


==... .................... 


CLAMP ASSEM, ----------------- 
NOZZLE ASSEM, ----“---<--%--<-- 
(Each includes! 


“3 |918713 | CLAMP 


A NOT SHOWN- Not Part of 94119 Fuel Injection Lines Group 


Wot 
Ç 
T. 
Ја; 
Е 
да 
42 


0 


Pu) 
y 


SS M 
er 
| 
| 
EN 
= 
2—2 
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FUEL INJECTION 
PUMP 


LINE А55ЕМ,----100, 21---------- 
LINE ASSEM. -----Ino, 1)--------- 


чинови 
PPP 


Mee saa rr ame аи nea ren 


(ОСКМАӨНЕВ-----------<--<-----. 
LINE ASSEM, ------ Ino, 6)------- 
LINE ASSEM, ------ (по, 8)-------- Я 
PROTECTIVE РИ ------ .......... 
(Fuel Nozzle Intet) 
PROTECTIVE САР--------------«-- 
(Fuel Nozziedip) 
SHIM--~-. 005 іп, (, 127 тт! thick 
(Pressure Adjusting) 


C INDICATES CHANGE 


205096 


FUEL INJECTION LINES GROUP (9М119 М/5) 
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AIR PEPE 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


10 


TO 
FUEL PUMP 


FUEL FILTER UNES (9N435 N/S) 
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PART 
ЕТА — === — P 


FUEL SYSTEM AND GOVERNOR 


PART 
E NUMBER DESCRIPTION 


NU SI 
55 


SEAL------- 
SPRING---- 


чо 2 00 — б wu = 


ме — 


) FRONT GEAR 
| COVER 


Z 
Шы сајт 


201378 


Fuel Filter (4N5868 N/S) 


А 
PART 
ES NUMBER DESCRIPTION 


(1. 125 in. long! 
-OR- 


(. 313 іп. diameter) 
(1 іп, long) 
-OR- 


(.25 in. diameter) 
PUMP А55ЕМ. 


C INDICATES CHANGE 


FUEL -PRIMING PUMP (4N3287 N/S) 
Only separate parts serviced 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


FUEL SYSTEM FASTENERS (9L6925 N/S) 
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STARTING AND ELECTRICAL SYSTEM 


PART 
NUMBER DESCRIPTION 


C INDICATES CHANGE 202033 


ELECTRIC STARTING MOTOR (2N3538 N/S)-12 Volt 
4N8253 Motor parts are shown on Pages 122 & 123 
ALSO AN ATTACHMENT 


3 


(See Separate Illustration) 
C INDICATES CHANGE і 


239305 ELECTRIC STARTING MOTOR GROUP--12 Volt 
9L3597 Motor parts are shown on Pages 124 and 125 
ALSO AN ATTACHMENT 


119 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


А 


РАВТ TY 

E NUMBER DESCRIPTION 

Шой —— ee 
3 


(авз В 
|403104|МА5НЕН--<---------------------- : 


(Separate Шизігаїіоп) 


C INDICATES CHANGE 


4N9312 ELECTRIC STARTING MOTOR GROUP-24 Volt 
25900 Motor parts are shown on Pages 126 and 127 
AN ATTACHMENT 


GOVERNOR 
PUMP 


A ORDER BY THE DECIMETRE C INDICATES CHANGE 


4N9314 ELECTRIC SHUT-OFF GROUP-24 Volt 
AN ATTACHMENT 
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STARTING AND ELECTRICAL SYSTEM 


1- SCREW 4М585274 


l- TERMINAL .... . ~4M2800 
(PART OF TERMINAL ASSEM. 
519086) 


I-GASKET..  — — _ - 7Е4913 
I-TERMINAL ASSEM.5L9086 
4-NUT_____ __9M7657 


3H3680 
4-| ОСКМАЗНЕВ. _ 384508 
2-NUT....-...J04719 J 


I-STUD- — _ -549088 


ре > 


(BATTERY) ща И 
I-STUD__ __5L9089 H Q 


И 


%, 


» 


ыы. ша ГЕЈ. 


(GROUND) 


2-INSULATOR_ _ ___4M1836 
2- BUSHING 


ЧИН >, 
ехо. 


— /////, 


Е 
(PARTS OF TERMINAL А55ЕМ. 
519086) 


I-SPRING 4М1815 
t- CONNECTOR ___4M3 314 
2 СЕР ЕЕ IF73 


4M3217 
|- STRIP. 7F4907 


(PART OF TERMINAL ASSEM. 
519086) 


5L9085-CASE ASSEM 


4MIB8I4 -CONTACT ASSEM. . | 
76499 


5L8735 SOLENOID SWITCH ASSEMBLY--12 Volt 
Part of 4N8253 Motor Assembly shown on Page 123 


1- SCREW 4M5274 


\-ТЕРМИН А. _ __ .4ам2800 
(PART ОҒ ASSEM 59086) 


1-СА5КЕТ. 7F4913 
| -TERMINAL ASSEM 51 9086 


до 9м7657 
2-WASHER 7F4909 


3H3680 
4- LOCKWASHER_ _ 384508 
2- NUT- n- .--.104719 


I-STUD_ ___ 519086 |] 
елек Ин 9 |616 
1-STUD_ - - 5-90 ñ b | 
СЕ < 


(GROUND) 


ә 
С. 4272227 Т 77/7/////. 


и ча аа 


2-INSULATOR _ .4M1836] 


2-BUSHING. _ -.4М!837 
(PARTS OF ASSEM. 5, 9088 


ISPRING- ---.- -4М1815 


саат 


МОТ SERVICED - CASE ASSEM... | 


4MIB8I4 -CONTACT ASSEM.. 1 
129008 


7L6586 SOLENOID SWITCH ASSEMBLY--12 Volt 
Part of 9L3597 Electric Starting Motor Assembly shown on Page 124 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


ГоРСАТЕ... ..... 216679 


2-SCREW______ .5H6467 
2-LOCKWASHER - ТН2079 


4-MOLDER _____7Р4546 — — — _ 


2-SCREW. ______ 7F 3522 . 
I-PLATE ASSEM __ 9M765 2 2-LOCKWASHER _ „7н2079 — З 
2-PLATE. ..... 4549 2-WASHER_ ...-.. TF 3525 
2-PIN ---------------- — 3307 


)-PLAIE 87 #4550 BRUSH 


2 -LOCKWASHER _ _ _7 H2079 OF PLATE маана 


2-WASHER _____7Е3525 BRUSH 
8-SPRING LL. 7F35i2 
(PARTS OF PLATE ASSEM, МЗ PUG- -e ! 


4WMt84 6) 
$ -LEAC ASSEM _ _ __4M1849 THE FOLLOWING REPAIR KIT 
15 AVAILABLE: 
3N3763-KIT(Terminal lasualtori-1 
(includes Washer, Bushings, 
& insulator} 


4-1 ОСИМАЅНЕА _ _8H3481 


INOT- ILL LL. 33600) —— 9204 ^ | | | лыы 

I-LOCAWASHER _ - -ФЕ 4976 имин. a —- 1 
- Е 

(-WASHER _ — _ _ _ 7F3494 ction: ка. 


19297- HOUSING ASSEM 1 
4M 1696-5USHING___ ... 1 
(PART OF HOUSING ASSEM 15297) 


Soa aaa р 200001 


ЕР АТЕ ASSEM___ 41846 


8- SCREW- -~ _ _ - --3F379 ———— 


4N8253 MOTOR ASSEMBLY-12 Volt--Part 1 
Part of Electric Starting Motor shown on Page 119 
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STARTING AND ELECTRICAL SYSTEM 


тин! се! a ват Е - 


1- CONNECTOR _ _ _ _4М1841 !- PLUNGER ASSEM . _9M7606: 9M 7609-SPRING 
` I-RETAINER _ _ _ __ _. змагв AMI1B50-HOUSING ASSEM _ _! 
I-CWASHER | |. -4MI88 4M!827-RETAINER 
2-nNuUT__ - 3H3680) 4-SCREW ASSEM ___6H3622 9M7T6lII-RING LLL _ _ __ ' 
1-LOCKWASHER _ _ _ 9F 4976 I-SOLENOID ------------ 518735 -3F267-NUT. |... - П 


I- WASHER ( озГтнаск) 7F 3494 { 


4MI854-SHAFT __ _ _ _ i 
2-WASHER_( 093 THICK). 943757; 


ІНЮ23- SEAL | 369 DIAMETER) 1 
206392-5Е АП 239 DAMETER).I 


1-BUSHING _ _ _ 2133860 Е A OM761I-RING _ -~ ' 
al] 2P4T08-DRIVE ASSEM. ------- 1с 
un 1800068) 
8-SCREW_ _ - __..2F 2860 —— де“: | | -0R- 
М š 827-DRIVE ASSEM. ------- 1ас 
2-SEAL амів9 = N (480118) 

“SEAL --------- Tee 959771-РІМІОН -------------- 1 
3-SCREW . _ - _ —-4BI 220 ат АЗА \ 77 9S9710-SPRING --------------- 1 
зани re] || DET доці, т E 

-WASHER.....- : > ула 
1-WASHER -------------- 218166 Й | к= ы да 
1-BUSHING. ------ з52396--41--% Z mmt 

l rr 
T T EMT Fe | 
l-wICK . . — — _ __9F2547 Шу; === 
(PARTS OF FRAME ASSEM «мі044) у. H КЖ i 
аз ја . == Щи, : 
а 4 {| ИХ > = NS даға THE FOLLOWING 
СИСА |p. И КЛ кілттен REPAIR KITS ARE AVAILABLE FOR 
!-FRAME ASSEM - 41844 ANS S рн У ЧИ eek en 
: KA КИ Инна АИИ, 
в-вйузн ASSEM _ 518732 ` ` ФИ1551-СА5КЕТ -------------- 1 
i~ INSULATOR - - _ -2М3145 AMIBS3-LEVER ASSEM. -------- 1 
4MI833-SCREW. [1.50 LOW). 5 
2-PAUG ---------------- аат 4-5ЮЕ......... ана! 7М336-5СВЕМ/. (86 оно). л 
2-САЗКЕТ --------------- A294 2-INSULATION _ _ .7F 4806 4L.2729-WASHER . _____. i 
1-5РАСЕЯ-------.. ІМ9971 284602-Р _ _--- —-- [ 
(ЕА LL -- LL 2F 6676 9F2547-WICK |. LLL. ' 
1-ARMATURE. ASSEM _ 7L6587 -BUSHING - _ _ _ _ __ IM9968 А NOT PART ОР 448253 MOTOR ASSEM. (PARTS OF HOUSING ASSEM4MI8SO) 
1-сОд. ASSEM _ _ __5L8731 (PARTS OF HOUSING ASSEM4MISSO! — Ç INDICATES CHANGE 152729 


4N8253 MOTOR ASSEMBLY-12 Volt-Part 2 
5LB735 Switch parts are shown on Page 121 
Part of Electric Starting Motor shown on Page 119 


123 


1- CONNECTOR ____4 MI 841 


I-LOCKWASHER - _ _ 9F 4976 
I- WASHER (03 THICK) 7F 3494 
2-WASHER (093 THICK).9H3757 


(-BUSHING - - _ . _3L3380 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


= 


| 95 PAS ААА 


Ке 
й 


(Parts of 4M1844 Assem.) 
АА 
ezi 
218166 6,4 


(Part of 4M1844 Assem.) 
8-BRUSH ASSEM. 
C1-INSULATOR 


1-WASHER 
1-ЕВАМЕ А55ЕМ,-- 


2-GASKET 


2-PLUG 4М1831 
1-ARMATURE -------------15581 
1-COIL ASSEM. 


yo (ка 


Z 


i 


ее 
Fm 
1 = 


"Pa М 


l- PLUNGER ASSEM . 9М7606 
1-АЕТАГМЕА _____ 4мі828 


4-SCREW ASSEM _ _ .6Н3622 
1-5ММТСН ASSEM .. _.7L6586 
(SEPARATE ILLUSTRATION) 


» 


ao 
N 


| | 


I 


ШІП) 


py 


Еј 


— 


B 


< 


2-INSULATION 
1-SPACER 
| 1-SEAL 
1-BUSHING 
(Paris of 45 7899 Assen.) 


9,3597 MOTOR ASSEM. 


9M7609-SPRING 


4S7899-HOUSING ASSEM _ 1 
4MI827-RETAINER 
й 9M7611-RING 


3F 2617-NUT. 

4М1854- SHAFT 

ІНІО23 - SEAL ( 369 DIAMETER). | 

206392-5ЕАЦ.239 ПАМЕТЕН). 

9M7611-RING 

2P4708-DRIVE ASSEM (800068)- - 1 

-OR- 

6N3827-DRIVE ASSEM. (4801181--1AC 
THE FOLLOWING REPAIR KITS ARE 
AVAILABLE РОК ЗЕ 2P4708 DRIVE ASSEM. 


22222 — — —! 


(includes Cup & Washer! 


[^ 
УЙ 459459-МАЗНЕВ KIT 
Тоты. Includes Washers 8 Retainer) 


NSS: Ү  Ж АД Т 22 


ЧЕ | 


К 959771-РИМОК 
959770- SPRING 
(Parts of 24708 Assem.! 
4M1851-GASKET 


4M1853-1EVER ASSEM. 
4M1833- SCREW- 11.50 іп. longi-5 


1M336- SCREW--1.86 in. longl---1 
412729-МАЗНЕВ 


(Parts of 451899 Assem.) 
С INDICATES CHANGE 152720 


913597 ELECTRIC STARTING MOTOR ASSEMBLY-12 Volt-Part 1 


7L6586 Switch parts are shown on Page 121 


Part of 2N9305 Electric Starting Motor Group shown on Page 119 
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STARTING AND ELECTRICAL SYSTEM 


f2-PLATE______ 216679 
12-MACHINE SCREW. .4B131Í 
2 -LOCKWASHER _ _ _7H2079 


2-wASHER _ _ _ _ _ _ 773525 2 -МАЅНЕВ_____ _ 7F 3525 
4-HOLOER_____ 77454 6 g аа 
2 SCREW.. _____ 7F3522 ма 
t- PLATE ASSEM „_ 9M7652 2-LOCKWASHER  . 792079 Eas) Е 
2-PLATE__ _ _ _ .7F4549 2-\МАЅНЕА_____ _ 7Ғ 3525 4 
2-PIN LLL LLL oo. 343697 INSULATED 
I-PLATELL LLL _ 7F4550 BRUSH 


2 -LOCKWASHER _ _ .7 H2079 
2-WASHER.... | JF 3525 (PARTS OF 4MI846 ASSEM) 


8 -SPRING LL... 7Ғ 3512 


(PARTS ОҒ 4441846 ASSEM) 4M1831- PLUG ------------ 1 


TL2894-GASKET -------------- | 
THE FOLLOWING REPAIR KIT IS 


I-L€AD ASSEM _ _ _ «МІВ49 

4-BOLT. _ _ _ _ 7F4556 AVAILABLE: 

4-LOCKWASHER _ .8H3481 3N3763-TERMINAL KIT---------- 1 
(Consists of Bushings, Insulators 


& Washers} 


2-МАЅНЕВ _ .. _ _ _ ТЕ 3491 


INUTILI 104719 
1-LOCKWASHER . .. „974976 


BL5265-HOUS ING ASSEM, ------ 1 
C INDICATES CHANGE 201901 


5 -LOCKWASHER _ . .8H3481 


9L3597 ELECTRIC STARTING MOTOR ASSEMBLY--12 Volt-Part 2 
Part of 2N9305 Electric Starting Motor Group shown on Pace 119 
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I=SWITCH А55ЕМ. 4м1612 
(SEPARATE ILLUSTRATION) 


105117 
I-LOCKWASHER _ _ _ 384508 
I-WASHER ( озітніск) 7F 3494 
2-WASHER_(.093 THICK).9H3757 
І-СОМНЕСТОВ __ 4м184! 
I-BUSHING _ - - - 33380 

C8-SCREW 
(3i25"LONG) 


CATERPILLAR 3208 INDUSTRIAL ENGINE 


C! - PLUNGER ASSEM ...9M7606 
I-RETAINER _ _ _ _ 4MI828| 


тт 9MT609 SPRING 
4S7899-HOUSING ASSEM. _1 


4М!827 -RETAINER 


9M761! -RING 

3F260-NUT 
4М1854-5НАҒТ 
IHIO23- SEAL (360 DIAMETER). | 
206392~SEALI.239 DIAMETER). 
9M 7611-RING 
4М1853-(ЕУЕН ASSEM .._ _! 
4M1851-GASKET 


mA Du 


(800068) 
-OR- 
6N3827-DRIVE А55ЕМ, 
инт 8 В É S (480118) 
3-LOCKWASHER _ _ 8н878 Z a 2 
3-МАЧНЕВ.----- - 7Е3529 


B-LOCKWASHER . 384501 


22 


ЖТА 277 


ка 


T-BUSHING 382398 | | 


9F2547 7 
(PARTS OF FRAME ASSEM 4MIB44) Ls 


РАНЕЕ НЕА | Басо | == 
aea СМ ЊЕ 
104719 Й 197 I 222 
105117 = — — 
Me 7 НЫ сй 
КУ 1 NN š 5» Ж {Parts of 2Р4708 Assem. ) 


THE FOLLOWING REPAIR KITS ARE 


(PART OF 4М1844 А55ЕМ.) : AVAILABLE FOR 2P4708 DRIVE А55ЕМ, 
8-BRUSH ASSEM _ _4MI 845 А NOT PART ОҒ 9S9825-KIT 


CI- INSULATOR. - - 2М3145 25900 MOTOR ASSEM. 459459-КІТ ---- (washer) 
4MI833- SCREW (1.50 LONG). 5 

C2-GASKET _ _ ....- 7L2894 7M336 -SCREW _ £86 LONG). 1 
4L.2729-WASHER 


OF 2547-WiCK ! 
FMO35!52- FORM -J 
-BUSHING (INSTRUCTIONS FOR INSTALLING (PARTS OF HOUSING ASSEM 457899) 


PARTS OF HOUSING ASSEM 4 57899) cup Kit) C INDICATES CHANGE 204901 


І- ARMATURE 4MI868 


C2-PLUG-. .. -~ 2-4MIB3I ( 
í 
1-COIL ASSEM 4MI839 


25900 STARTING MOTOR ASSEMBLY-24 Volt-Part 1 
4M1812 Switch parts are shown on Page 128 
Part of 4N9312 Electric Starting Motor Group shown on Page 120 


126 


STARTING AND ELECTRICAL SYSTEM 


1-PLATE ---------------- 2-PLATE ---------------- 215679 
2-MACHINE SCREW У 2-MACHINE SCREW ----- 481311 
2-LOCKWASHER---------- 2-LOCKWASHER -------- 
2-WASHER -------------- с 2-WASHER 

р 4-HOLDER 


Wa vat 2-SCREW ----------------- 
Ch1-PLATE ASSEM, -------- ; 2-LOCKWASHER --------- 7H2079 
2-PLATE «754-5 pianie 2-WASHER --------------- ТЕ3525 


INSULATED 
BRUSH 


1-LOCKWASHER 
1-WASHER ----------- ae 


C INDICATES CHANGE 


1-PLATE ASSEM, -------- 
о му ee 8L5265-HOUSING ASSEM, ------ 1 


8-SCREW----------------. 3737093———— | | | | | 940СКМАЅНЕВ --------- 117817 


25900 STARTING MOTOR ASSEMBLY-24 Volt-Part 2 
Part of 4N9312 Electric Starting Motor Group shown on Page 120 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


115520 


4М1812 SOLENOID SWITCH ASSEMBLY-24 Volt 
Part of 2S900 Starting Motor Assembly shown on Page 126 


DESCRIPTION 


VEE BELT SET 
{Consists of 2 Belts) 


ALTERNATOR (6N467 N/S) - 12 Volt, 55 Ampere 
2N7759 Alternator parts are shown on Page 135 


128 


STARTING AND ELECTRICAL SYSTEM 


PART 
nen NUMBER DESCRIPTION 


WATER PUMP 


HARNESS А55ЕМ, 
(Includes) 


(14 gaugel 
1 dmi. 94 іп.) 


C INDICATES CHANGE 

А ORDER BY THE DECI МЕТКЕ 

@ USE WITHOUT SAFETY PANEL 
E NOT SHOWN 


4N7256 ALTERNATOR GROUP-12 Volt, 55 Ampere 
9L6298 Alternator parts are shown on Page 136 
NOT FOR USE WITH 4N7393 RADIATOR GROUP SHOWN ON PAGE 86 
AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


А ORDER BY THE DECIMETRE 

@ USE WITHOUT SAFETY PANEL 
E NOT SHOWN 

C INDICATES CHANGE 


4N7231 ALTERNATOR GROUP - 12 Volt, 55 Ampere 
9L6298 Alternator parts are shown on Page 136 
NOT FOR USE WITH 4N7393 RADIATOR GROUP SHOWN ON PAGE 86 
AN ATTACHMENT 
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STARTING AND ELECTRICAL SYSTEM 


(Used Without Safety Instrument 
Panel Group! 


6 S1618 |BOLT 
9M6527| WASHER 


(Used Without Low Air Compressor 
Drive Group, and Low Speed High 
Fan Drive Group! 
815950 [WIRING DIAGRAM ---(not shown)-- 
@ USED WITHOUT LARGE ENGINE MOUNTED 
RADIATOR GROUP 
А USED WITH LARGE ENGINE MOUNTED 
RADIATOR GROUP 
В USED WITHOUT TRUCK TYPE EXHAUST - 
MANIFOLDS ОМ М А ENGINES С INDICATES CHANGE 


4N6981 ALTERNATOR GROUP-12 Volt, 55 Ampere 
2N7759 Alternator parts are shown of Page 135 
NOT FOR USE WITH 4N7390 WATER PUMP DRIVE GROUP SHOWN ON PAGE 78 
AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


MOUNTED ON 
CYLINDER HEAD 


(Used Without Safety Instrument 
Panel Group) 


Z7" MOUNTED ON 
CYLINDER BLOCK 


(Used Without Low Air Compressor 
Drive Group, and Low Speed High 
Fan Drive Group) 
815950 [WIRING DIAGRAM ---(not showni--| 1 
0 USED WITHOUT LARGE ENGINE MOUNTED 
RADIATOR GROUP 
А USED WITH LARGE ENGINE MOUNTED 
: RADIATOR GROUP 
8 USED WITHOUT TRUCK TYPE EXHAUST 
MANIFOLDS ON N A ENGINES C INDICATES CHANGE 205091 


4N9313 ALTERNATOR GROUP-24 Volt, 35 Ampere 
2N6398 Alternator parts as shown on Page 137 
FOR USE WITH 4N9314 ELECTRIC SHUT-OFF GROUP SHOWN ON PAGE 120 
AN ATTACHMENT 
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STARTING AND ELECTRICAL SYSTEM 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 


8 ORDER BY THE DECI METRE 
@ USE WITHOUT SAFETY PANEL 
В NOT SHOWN 


9N147 ALTERNATOR GROUP-24 Volt, 40 Ampere 
3P77 Alternator parts are shown on Page 138 
FOR USE WITH 4N9312 ELECTRIC STARTING MOTOR GROUP and 4N9314 ELECTRIC SHUT-OFF GROUP SHOWN ON PAGE 120 
AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


ELBOW 
ALTERNATOR GROUP 
(Separate illustration) 


ALTERNATOR 
А ORDER BY THE DECIMETRE 
@ USE WITHOUT SAFETY PANEL 
VIEW А-А 8 NOT SHOWN 


9N148 ALTERNATOR GROUP-24 Volt, 40 Ampere 
3P77 Alternator parts are shown on Page 138 
FOR USE WITH 4N9312 ELECTRIC STARTING MOTOR GROUP AND 4N9314 ELECTRIC SHUT-OFF VALVE GROUP SHOWN ON PAGE 120 
AN ATTACHMENT 
134 


STARTING AND ELECTRICAL SYSTEM 


|-2-3-4-5-6 


6-5-4-3-2-1 


Ke) 


"е 
« 


am DATA AARAU АА: 


(Instructions for Installing 
CABLE ASSEM, Alternator and Brush Kits) 
NUT & LOCK ASSEM, STATOR ASSEM, 
INSULATOR 


DIODE ASSEM.A3 Diodes -Меда ме} 
DIODE ASSEM, -(3 Diodes -Posilive) 


2N7759 ALTERNATOR ASSEMBLY - 12 Volt, 55 Ampere 
Part of Alternator shown on Page 128 and 4N6981 Alternator Group shown on Page 131 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


2 SOE 


ЧАЯ 
"m р ВНЕ 
%2 | 

" 


е, 
S 


(Includes) 
SPRING 
THE FOLLOWING КЕРЛІК КІТ IS AVAILABLE: 


{Consists of Insulator and Hardware 


9L6298 ALTERNATOR GROUP - 12 Volt, 55 Ampere 
Part of 4N7256 and 4N7231 Alternator Groups shown on Pages 129 and 130. 
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STARTING AND ELECTRICAL SYSTEM 


ӘР © 


% (2) 
да POP 
==: (e) | 


6) 


D awe" = 
7 awe ww? ow tee 


ZŠ cH 


tts ZZzZZZ; 


| m 
о 


PART 
NUMBER DESCRIPTION 


819659 | STATOR АЗЗЕМ. ----------------- 1 


хо 00-40 xn дра гә — 


133092 


2N6397 ALTERNATOR ASSEBMLY-24 Volt, 35 Ampere 
Part of 4N9313 Alternator Group shown of Page 132 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


Ф 
> 


< 


> 


m 


ЫР 


| 


\ 
W 
RAN 


P 
na 


e 


SS 


«$ 


-relay terminal) 
(Consists of Terminal & Hardware) 


(Consists of Insulator and Hard 
3P77 ALTERNATOR GROUP-24 Volt, 40 Ampere 
Part of 9N147 and 9N148 Alternator Groups shown on Pages 133 and 134. 
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STARTING AND ELECTRICAL SYSTEM 


9-10 


FRONT HOUSING 


МШТ--- een 
BR 


[4Н9315]ВВАСКЕТ------------------------- 


01787 


4N9315 ALTERNATOR MOUNTING GROUP 
NOT FOR USE WITH 4N9314 ELECTRIC SHUT-OFF GROUP SHOWN ON PAGE 120 
AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


— — УС ыы ы. 
РААТ 
Lis Nai де со о 


2 


21-1 


ALTERNATOR PATCR INN еы. 


77% \ | | 
IN / е | 


SECTION А-А 


5 [|13 |4М9319; SUPPORT----------- 
? 


>>. _ 


8-9 


FRONT HOUSING Г 


\ ^ 


, 201788 


4N9316 ALTERNATOR MOUNTING GROUP 
NOT FOR USE WITH 4N9314 ELECTRIC SHUT-OFF GROUP SHOWN ON PAGE 120 
AN ATTACHMENT 
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STARTING AND ELECTRICAL SYSTEM 


А MOUNTING POSITION FOR INDUSTRIAL 
@ MOUNTING POSITION FOR MARINE 


Lo 


( OIL COOLER 


3N5835 OIL PRESSURE AND WATER TEMPERATURE ALARM CONTACTOR GROUP 
AN ATTACHMENT 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


МАМА 


PART 
“ЕС ШЕШЕСІ 


165730 | BEARING 
512017 | МЛ----------------------....... 
512026 | WASHER 


281372. 
512016 
484713 
1М1513 


С INDICATES CHANGE 


2830 | WASHER------------------------- 6 

613966 |PIN--- +4544 3 

613964. | COTTER РІМ------------------.-.. 3 

(6) 157934 | PLATE ASSEM. -----(72 Teeth)----- 2 

542012 |PLATE----------- -++--++ +++ 1 

| 248263 |Р1АТЕ---------------------------- 1 

ӘН (4 а 2 

СЕК? 13 613965 |РІМ----------------------..-2... 6 

(4) И ЧУ (5) 10 11613060. | COTTER Рім------------------..-. | 6 

KEN 1l | 585251 |ШІМК--------------------...22... 1 6 

| И iN пе С (12 |58240 | HOSE ASSEM. --(15.5 in. юп9у----| 1: 

| (5) ЯЗ Ке ір [242146 |СОЦАВ ASSEM, el 1 

| (2) JIN i7) ИЗ 513561 | SHIM---- с nr 

| 4 N ү бст FI LIGAS BOL iss Seater sateen ннен 12 

NM EM 14 121667 ДЕТІ ee eee i 2 
! l) < W Fd | (Parts of 2N2146 Collar Assem.: | 

че а | 15 1 28215 | RING ' 1 

am |161 2N2142 | RETAINER Pd 

ј | Ко SHIM 1 

уде 282149 | SHIM- 1 

| KR ТРЕЕ y 1282150 | SHIM 1 

"LZ tiny, 422 

| n ING 7 Ns S | ee ees (9) | і | 
4 хә НИМ pl Н 

Зб VNB ДВ @ | 

ZX: B2 е 

GJ VENE ye 3 

% NS VACCA 1 

Gy З NE Хм ; 

ens ІІІ LJ 1 

2 

1 

1 

1 

1 

1 


2М1373 CLUTCH ASSEMBLY-Part 1 
Part of 2N1374 Clutch Group shown on Page 144 
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ATTACHMENTS AND SERVICE EQUIPMENT 


PART 
ДЕС ЕЕЕ! 


Y 
—— nee 1 


© оо 7 CS VD EV) ho v 


к. 
3 


(Part of 242140 Assem.) 


145454 
С INDICATES CHANGE 


2N1373 CLUTCH ASSEMBLY-Part 2 
Part of 2N1374 Clutch Group shown on Page 144. 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


но о 
PART 

= NUMBER DESCRIPTION 

кој ном | DESCRIPTION jom 


-(2. 50" long) 
2N1373 | CLUTCH ASSEM. 
(See Separate Illustration) 


2N1374 CLUTCH GROUP-Rear Power Take-Off 
2N1373 Clutch parts are shown on Pages 142 &143 


144 


ATTACHMENTS AND SERVICE EQUIPMENT 


PART 
la] eem |" NUMBER DESCRIPTION ЕШ == P 


HOSE ASSEM. ----(15 in. tong)---- 
СОММЕСТОЁ--------------------- 


HOSE ASSEM. ----(25 in. long)---- 


HOUSING ç : 
ENG. COVER C INDICATES CHANGE 208384 


4N7184 AIR COMPRESSOR GROUP 
NOT FOR USE WITH 4N7231 ALTERNATOR GROUP SHOWN ON PAGE 130 


ТО R. H. CYLINDER 
HEAD 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


9М381-5ҒАТ -------------- 2 
(Part of Block Assem. 9МАКИ 
AMOAIO-SEAT -------------- 1 


1-РІЗТОМ RING КІТ- (0 Rings)- 35916 
(For Cast Iron Pistons) 


99382 -BUSHING 
{Part of Block Аѕѕет. 9M410) 


Й | 


@7318-LOCKWASHER 

%1517-МА5НЕК 

THE FOLLOWING REPAIR KITS ARE 

AVAILABLE: 

9М401-КІТ - - (Compressor Valve) - - 1 

(Inciudes Parts Such As Valves, 
Springs, Guides and Vatve Seats) 

%947-KIT - - - -- (Gasket - - - - - - 1 

{Inctudes Gaskets for Cylinder Head, 

Block and Crankcasel 
9,949-KIT - - - (Cylinder дкск! - - - 1 
(Inctudes Pistons, Rings, Valves, 


A-BEARING. -------------—---- 96180 


Т---------- ФИ 


Connecting Rods, Guides and 
4-0СК ------------------ — 85066 Cylinder Block? 
Q of each іп each 854646 Assem. ) 9951-KIT ----- (Crankcasel- - - -1 
1-CRANKSHAFT —-------~--—- "954 tIncludes Crankcase, Covers, Seal 
1-СВАМКСАЅЕ ------------- 4264 | and Hardware) 
I-GASKET —— 782513 С INDICATES CHANGE 201140 


8L3565 AIR COMPRESSOR ASSEMBLY 
Part of 4N7184 Air Compressor Group shown on Page 145 
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ATTACHMENTS AND SERVICE EQUIPMENT 


PAR mel ear ec rs КЕ 
(МОЈ NUMBER КОР В === А 


SECTION А-А 


4N7351 ACCESSORY DRIVE GROUP ` 
NOT FOR USE WITH 4N7393 RADIATOR GROUP SHOWN ON PAGE 86 


6H7062| SPACER----. 73 in. (1, 85 ст) thick: | 
819 1316836 | 5РАСЕВ---.563 In. (1.43 cm) thick- 


— — ГО С\З ГО Бо ГО PO — — — ГО 


А USE AS REQUIRED 


7 


С INDICATES CHANGE 


4N7200 ACCESSORY DRIVE GROUP 
NOT FOR USE WITH 4N7390 WATER PUMP DRIVE GROUP SHOWN ON PAGE 78 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


PART 
Геј мин | _ ary NUMBER DESCRIPTION ee 


FT T2N782 [SENDING UNIT---(oil pressurej----| 1] pressure)--- 


6N57 INSTRUMENT PANEL GROUP-12 Volt-Part 1 
6N355 Instrument Panel parts are shown on Page 152 
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ATTACHMENTS AND SERVICE EQUIPMENT 


6N357 INSTRUMENT PANEL GROUP-12 Volt-Part 2 


PART 
УТА — mw р ШЫГ =т= С 


{Used With Мо, 6 Wire) 
(Мо, 10 Screw) 


А 68349 WIRING GROUP-NOT SHOWN-Use as Required | 202390 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


1 


6N358 SAFETY INSTRUMENT PANEL GROUP -12 Volt-Part 1 
6N356 Instrument Panel parts are shown on Page 152 
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ATTACHMENTS AND SERVICE EQUIPMENT 


WIREINO, 12 Gaugells dm(70. 4 


WIRE(No, 10 Gauge)32 dm(125. 98in. 
WIRE(No, 6 Gauge)38 dm(149. 61 in. ) 
WIRE(No. 14 Gauge!70 дт(275, 59 in. 
TERMINAL ---- -(No, 8 Screw! 


(.31 іп. Screw)---- 
TERMINAL (.25 іп, Screw)---- 
(Used With No, 6 Wire) 


9 ORDER BY THE DECIMETRE А 64350 WIRING GROUP-NOT SHOWN -Use as Required 


6N358 SAFETY INSTRUMENT PANEL GROUP-12 Volt-Part 2 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


i 
2 


А ORDER BY THE DECI METRE 


6N355 INSTRUMENT PANEL GROUP 
Part of 6N357 Instrument Panel Group shown on Page 148 


A ORDER BY THE DECI METRE 


6N356 INSTRUMENT PANEL GROUP 
Part of 6N358 Instrument Panel Group shown on Page 150 
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ATTACHMENTS AND SERVICE EQUIPMENT 


5 1714535 | TACHOMETER MOUNTING СВОУР--- 
(Separate lllustration) 


C INDICATES CHANGE 


2N5745 TACHOMETER MOUNTING AND DRIVE GROUP 


А NOT SHOWN-USED TO RELOCATE 
INSTRUMENT PANEL 


7L4535 TACHOMETER MOUNTING GROUP 
Part of 2N5745 Tachometer Mounting and Drive Group 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


пи те Е 


2М1968 | PULLEY-----« e eurer eee 
$1588 |BOLT-«- eee nnn nnne 


4N8670 AUXILIARY DRIVE PULLEY GROUP | 
NOT FOR USE WITH 4N7393 RADIATOR GROUP SHOWN ON PAGE 86 


| 
| 


6 NOT SHOWN 
A ORDER BY THE DECIMETRE 
R USE WITHOUT SAFETY PANEL 


n 22) 
4 FUEL FILTER 


6N224 HOUR METER GROUP 
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ATTACHMENTS AND SERVICE EQUIPMENT 


201789 


4N8849 TORQUE CONVERTER MOUNTING GROUP 
FOR USE WITH S.A.E. #2 FLYWHEEL HOUSING 


5Р3636 CYLINDER BLOCK 
COMPLETE ENGINE OVERHAUL WHEN USED WITH TWO VALVE 
GRINDING Ката, DOES NOT INCLUDE INJECTION PUMP 
АР GOVERNOR GROUP INTERNAL GASKETS, LOCKS AND 
EALS 


BP4546 VALVE GRINDING 
COMPLETE FOR ONE CYLINDER HEAD 


6N3723 SLEEVE METERING FUEL SYSTEM 


GASKET KITS 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


QUANTITY | PART 
USED NUMBER DESCRIPTION 


8L8413 STRAP--CABLE 
9L6531 PLATE--CAUTION AND INFORMATION 
Тор oF L.H. ROCKER ARM Cover, 


CENTERED ON #4 FUEL INJECTOR LINE 
9L7746 PLATE==-VALVE LASH 
ТОР 51рЕ ОҒ L.H, Rocker ARM COVER 
BEHIND CAUTION AND INFORMATION 
PLATE 
PLATE--FUEL PUMP INFORMATION 
ТОР oF К.Н. ROCKER ARM COVER 


NAME PLATES AND TRANSFERS (6N471 N/S) 


QUANTITY PART 
USED NUMBER DESCRIPTION 


8L8413 STRAP--CABLE 
9L6531 PLATE--CAUTION AND INFORMATION 
Top оғ L.H. ROCKER ARM Cover, 
CENTERED ON #4 FUEL INJECTOR LINE 
9L7746 PLATE--VALVE LASH 
Тор SIDE ОҒ L.H. ROCKER ARM COVER 
BEHIND CAUTION AND INFORMATION 
PLATE 
PLATE--FUEL PUMP INFORMATION 
ТОР ОҒ К.Н. RocKER ARM COVER 


NAME PLATES AND TRANSFERS (6N468 N/S) 
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ATTACHMENTS AND SERVICE EQUIPMENT 


QUANTITY PART 
USED NUMBER DESCRIPTION 


8L8413 STRAP--CABLE 

916531 PLATE--CAUTION AND INFORMATION 
Top оғ L.H. ROCKER ARM COVER, 
CENTERED ON #4 FUEL INJECTOR LINE 


91.7746 PLATE--VALVE LASH 
ТОР 5140Е оғ L.H., ROCKER ARM COVER 
BEHIND CAUTION AND INFORMATION 
PLATE 
PLATE--FuEL PUMP INFORMATION 
ТОР оғ Б.Н, ROCKER ARM COVER 


МАМЕ PLATES AND TRANSFERS (4М9613 М/5) 


QUANTITY PART 
USED NUMBER DESCRIPTION 


8L8413 STRAP--CABLE 
9L6531 PLATE--CAUTION AND INFORMATION 
Top оғ L.H. Rocker ARM Cover, 


CENTERED ON #4 FUEL |МЈЕСТОВ LINE 
9U7746 PLATE--VALVE LAsH 
ТОР SIDE ОҒ L.H. Rocker ARM COVER 
BEHIND CAUTION AND INFORMATION 
PLATE : 
PLA TE--FuEL PUMP INFORMATION 
Тор oF К.Н. RocKER ARM COVER 


NAME PLATES AND TRANSFERS (6N1203 N/S) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


QUANT | TY PART 
USED NUMBER . DESCRIPTION 


818413 STRAP--CABLE 
9L6531 PLATE--CAUT!ON AND INFORMATION 
ТОР оғ L.H. ROCKER ARM COVER, 
CENTERED ON #4 FUEL INJECTOR LINE 
91.7746 | PLATE--VALVE LASH 
ТОР SIDE оғ L.H, Rocker ARM COVER 
BEHIND CAUTION AND INFORMATION 
PLATE 
4М6710  PLATE--FUEL PUMP INFORMATION 
й ТОР оғ В.Н. Rocker ARM COVER 


МАМЕ PLATES AND TRANSFERS (4N8943 N/S) 


QUANTITY PART 
USED NUMBER DESCRIPTION 


8L8413 STRAP--CABLE 
916531  PLATE--CAUTION AND INFORMATION 
ТОР оғ Е.Н, Rocker ARM Cover, 
CENTERED ON #4 FUEL INJECTOR LINE 
917746 | PLATE--VALVE LASH 
ТОР SIDE or L.H, ROCKER ARM COVER 
BEHIND CAUTION AND INFORMATION 
PLATE 
PtATE--FuUEL PUMP INFORMATION 
ToP oF к.н, Rocker ARM Cover 


NAME PLATES AND TRANSFERS (6М3741 М/5) 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 
RELATED REPAIR ITEMS 


THREADED INSERTS КІТ5 
Master (Includes inserts and tools) 
Coarse Fine Size 
953700 953500 Assorted 
(Insulated) 


(Includes terminals, wire joints Repair (Includes inserts and tools) 


and crimping tool) 953510 953509 
953512 953511 

953514 953513 

953618 953515 

953620 953619 

953622 953621 

953138 SEAL KIT 953624 | 95360 
(Includes 28 metal - backed seals) 953626 953625 
953628 953627 

Фу. Nominal Size Part No. 953630 . 953629 


у? inch (1,27 ст) | 511583 953632 953631 


1P2305 ELECTRIC TERMINAL KIT 


ЗА inch (1.905 cm) | 613515 953633 


і 953635 

linch (2,54 ст) 6Ј3600 
11/4 inch (3, 175 ст) 613625 953637 
11/2 inch (3,81 ст) 61360 й А 
2inches (5,08 ст) 6300 Refilt (Includes inserts) 
j 953674 
953649 
953650 
953651 

ҒА 

953135 SEAL KIT 953652 
(Includes 60 rubber O-ring seals) 953653 


953654 HARDWARE ASSORTMENT KITS | 


Nominal Size Part No. 953655 қ 
12 іпсћ (1,27 ст) 415140 ин зы сы e NUR й 
зи inch 0 905 ст) 458 E 857196 Lockwasher Assortment 
inch (2,54 cm 857195 Flatwasher Assortment 
і W inch 0. ша сори Вар 857193 Woodruff Key Assortment 
2 inches 5,08 ст) | 40527 953679 


вевеее 2 


139338 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


талма" 


ин! 


GLASS OR PLASTIC CEMENT 
GASKET CEMENT EPOXY CEMENT BEARING LUBRICANT GASKET SEALER ANTI-SEIZURE COMPOUND 351831 Три 0.473 L) 


SH2471 802. (2279) 5М2941 2 - 2 02. (519) Tube 253230 14 1/2 oz. 4119) 4533 1102. 0129) 459416 1601. 1454 9) Aerosol 
(fast drying-hard setting) 9M3710 16 ог. 1454 9) Paste 
845137 1107. (3129) 
(non-hardening) 


CHAIN & CABLE LUBRICANT 


GREASE - SILICONE 
956106 16 ог. (454 9) Aerosol 
LIQUID GASKET SEALING COMPOUND 4.7464 Вог. (2279) TAF | 2Р2131 Case of 12 


77250 8 ог. (279) 551454 lpint 0.4731) T ! ода BELT DRESSING 
956107 1602. (4549) Aerosol 
2P2738 Case of 12 
ELECTRO- INSULATION SPRAY 
956108 1607. (454 9) Aerosol 
2P2739 Case of 12 
953262 SEALANT REPAIR KIT PENETRATING OIL 


contains: 
956109 16 ог. (454 9) Aeroso! 
COOLING SYSTEM INHIBITOR о, ring Mount 1ММ% 1230. oz. 60 сс) 222740 Case of 12 
3P20 lpint 0.4731) Thread Lock 95323 123. oz. Occ) 
SILICONE FLUID — PODOI lcase of 12 Pipe Sealant 953204 — 12D. oz. 68 се) BATTERY SAVER & CLEANER 
8М553 145 cc. GREASE GUN CARTRITGE 3P2044 1 quart 0.986 L) Retaining Compound 95355 1281. oz. 60 сс) 956110 16 ог. 454 g) Aerosol 
9М5165 150 сс. 1P808 14 1/2 ог. (411 gms) P0002 1 case of 12 Quick Cure Primer 8М8060 бог. (170 g) Aerosol 2Р2141 Case of 12 


13939 


RELATED REPAIR ITEMS 
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CATERPILLAR 3208 INDUSTRIAL ENGINE 


RELATED REPAIR ITEMS 


ELECTRICAL TAPE 958703 ANTI-SKID TREADS ES) 854627 CIRCUIT TESTER 
1P810 (plastic) 2/3" (20mm) width (May be ordered by foot lengths up to ©? (Maximum Capacity: 10 oms) 
66 ft. (20m) length 60 feet (18, 30m), width 4“ (100mm) UU 
9B4287 (cloth) 3/4" (20mm) width 
20 ft. ONU length MAGNETIC DRAIN PLUGS 


(Plastic tape comes in dispenser. 


Cloth tape does not.) Hole 
е Diameter Part Head A 


inches mm Thread Size-Threads Per Inch Inches Inches 


.219 58-1 78 Нех 13/16 
. 5/8 - 18 7/8 Нех 3/4 
7% - M 118 Нех 13/16 
118 - 12 lu2He 112 
118-12 11/2 Нек 17/8 
112-12 lHex 11/2 
112-12 1 7/8 Hex 17/8 
12-М 916 54. 118 
3/4 58 59. 114 
7/18 - 14 ТВ Hex 15/8 

1 Std. Pipe Thd. 13/16 Sq. 17/16 
1 1/4 Std. Pipe Thd. 1516 54. ІШІ6 
11/4 Std. Pipe Thd. 1516 Sq. 13/8 
3/4 - 14 Pipe Thd. , Fine 1254. 13/16 
1-11 1/2 Pipe Thd., Fine 1254. 15/16 
11A - 11 12 Pipe Thd., Fine 3/4 Sq. 13/16 
2-0 3/4 Sq. 1 11/16 
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MEMORANDA 


MEMORANDA 


SPECIFICATIONS 


(SUBJECT TO CHANGE WITHOUT NOTICE) 


Weight, shipping (approximate) ................................................. 1350 Ibs. 
DIMENSIONS 
Гепоп.........иаиҡьияа еее 36.1" 
Life Go RM 31.7" 
m [1e Lo) RE 33.8" 
CAPACITIES 

Lubrication: Engine: Lobe type Pump. 
Crankcase Capacity: With Filters................................... 3.0 0.5. Gal. 
Cooling System: Епдіпе ә... аа 6.3 U.S. Gal. 


MACHINE SERIAL NUMBER PLATE LOCATION 


Serial number plate is located on the right-hand side of the cylinder block. 
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DRIVE LINE SECTION 
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5-1 


DRIVE SHAFT GROUP 


стан 


„СО 
) Ча До: 


Веу. 760501 


5-1,1 


K300 


DRIVE SHAFT GROUP 


REF. 

NO. DESCRIPTION QTY. 
1 Kit, Repair (includes items 2104) .............00400 аттты 4 
2 ВіпФ:әопаргогозаемеоорянеииаранарныаағаранғылықалғандарараы нынан тыр 12 
3 Cross в Bearing Assembly, Чошта...аеененненнененннене 4 
4 Bolt, LOCKING a ан ПИТТ 16 
5 Shaft Assembly, Front Drive (includes Item8 2 апа 3) ........................................ 1 
6 Locknut; HEx:5/8= 11: ЦЕРЕН ТТГ” 4 
7 Washer, Hardened Flat 5/8 Diameter ...................0.08 ы. 8 
8 Bearing, Center ee 1 
9 Kit, Bearing Race Cap (includes items 23 and 24) ............................................... 2 
10 aol СЕР ЕПС yau a am A eS ла 1 
11 Shaft Assembly, Center Drive (Includes Items 16 to 21) ...................................... 1 
12 Cross в Bearing Assembly, Јошгпа!.......................................... Шə 1 
13 МОК: 1 
14 Washer;-XOkK6 rossonero wen нал ни бал нальна ад нан нама 1 
15 Bolt, Hex 5/8- 11 UNC x 21/2 опо... 4 
16 Kit, Repair(includes items 2 and 12) ........ а ты 1 
17 Kit, Cover (includes Items 18 їо 20) ..........лелаыы 1 
18 (зар; DUSE ин io oio oon itii 3 
19 Washer; Steel xa vast esee АННА EA а ыны рана aka на ы Ea u e ақ олы ы 3 
20 Ууавһек Сот КОКК ООЛ ERE qt аа e vara erunt 3 
21 Yoke Assembly, 5ееме......... ыы 3 
22 Shaft Assembly, Rear Drive ................ ә. 1 
23 Cap, Bearing Васе......о... ии еее 2 
24 Bolt, Bearing Race Сар...........00 a... 4 
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00 


TRANSMISSION OIL SYSTEM 


5-2.1 


Rev. 760502 


ВЕЕ. 


TRANSMISSION OIL SYSTEM 


DESCRIPTION 


Hose Assembly; Cooler: uu u uu океана о sasata 
SED КОКК ООУ УО ОСО ОО К СО К ОО С СО 
Washer, Hardened Flat 3/8 Diameter ...................................... ааа. 
Bolt, Hex 3/8 -16 UNC x 1 1опо........о// .шетш- 
Cross, АЧарів г E ——————— — 
mise T -———————MRm 
Sender, Transmission Oil Pressure.................................. nen 
Tee, Адаріег......... а... 
Plug, 3/4 МРТРіре........ е 2 ее 
Cap, Filler-Breather .................. 8 лел 
Hedge x2 аа г и ЖА ЗА ЕИ ЗА НАСА КЕ КАА ОИ АЛАТ КЕ КС 
Relay, Starter Switch .......... нн 
Bolt, Hex 1/4 - 20 UNC x 3/4 | опд.................................2.2.........:амыиииии кеннен ннен 
Washer, Hardened Flat 1/4 Піатетйег...................4..0000 Да. 
Ааарег MMC a aaa aaa haku ИТЕ ы 
Hose Assembly, Filler-Breather ........................................... бə маан nn 
Dipstick, Transmission Oil .......... --ь- 
Bracket, Filler-Breather ..................22.......ҮҺ00400...2.0.4.1.ə гəн ен нен кен ке нее нен 
Ааарег о LL 
Кесер ЛАА ААА АААХ 
Adapter: о ААЛА 
Swivel, Adapter ................... ыш 
Locknut, Hex 3/8 -16 ОМС......... 8... 


Fitting Assembly (includes items 28 to 30) .................мм0... 
Nut, Dipstick Tube нн 
Sleeve, Dipstick Tube .............. ы. 
Adapter, Dipstick Тиве ....о... е nnne 
PO 2102 ЕТКЕ tuas СЕН САРА eiue Run СИНА 
Element, Transmission Oil Filter ............................ nnn 
Hose Assembly, Тее to Вгаке.........лл--аааетә 
ТевуАдартві>ш;а M rm 
Мрре;:Рре: NC 


Rev. 760502 
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QTY. 


—— — НА — — — — — — — 0 ГО — — Ру) са — - Оп + + — — — — — — — — C O N) 9) 


PART 
NO. 


4244 
2628-48 


15850-12 
3819 
1253 

16913-12-12 
211433 
1093-12-6 
145027 


1012-12-12 
2700 
2707 
3288 

1015-12-12 

1093-12-8 

1042-12-12 

15858-12-12 
3194 
2628-19 
3193 
2709 
3112 
3111 
3110 

1040-12-12 
3605 
3107 

15862-12-12 
3109 


K300 


TRANSMISSION 


TRANSMISSION PARTS CATALOG 


REF. 

NO. DESCRIPTION QTY. 
1 Transmission Авветріу..........а лл ма 1 
K300 


5-3.1 


PART 
NO. 


3790 


Rev. 760501 


TRANSMISSION TORQUE CONVERTER ASSEMBLY 


Rev. 760501 K300 


5-3.2 


Koehring Canada Limited 
BOMAG Division 


TRANSMISSION TORQUE CONVERTER ASSEMBLY 


ITEM QTY. PART NO. 
1 6 2C-720 

2 6 4E-07 

3 3 223925 

4 3 225601 

5 3 230811 

6 3 230812 

7 2 236292 

8 2 224039 

9 1 231080 

10 1 60K-40106 
11 1 60K-40100 
12 1 60K-40026 
13 1 -- 

14 1 214941 

15 1 230805 

16 1 224009 

17 1 221653 

18 1 230808 

19 1 214933 

20 1 233705 

21 1 224026 

22 1 231614 

23 1 225597 

24 1 222079 

25 6 7E-08 

26 6 16-820 

27 8 46-714 

28 8 25Е-19 

29 1 214596 

30 1 214958 


Rev. 760501 


PSR 


со 


UJ 02090. 


ОСОПООСООООООЈ 


CLARK MODEL: 13.1HR28364-1 
CLARK P.N.: 285250 
BOMAG P.N.: 3790 


DESCRIPTION 


Screw, Bearing Support 
Lockwasher, Bearing Support Screw 
Snap Ring, Drive Gear 

Bearing, Drive Gear 

Support, Drive Gear Bearing 
Gear, Drive 

Sleeve and Snap Ring 

(incl. item 8) 

Snap Ring, External 

Gasket, Valve Body 

O Ring, Valve Body 

O Ring, Valve Body 

O Ring, Valve Body 

Valve, Regulator (Charging Pump) 
(see parts list) 

Seal, Oil 

Gear, Impeller Hub 

Snap Ring, Impeller Hub Gear 
Sealing Ring, Stator Support 
Support, Stator 

Shaft, Turbine 

Gear, Turbine Shaft 

Retainer Ring, Gear 

Converter Housing and Tube Assembly 
Bearing, Turbine Shaft 

Sealing Ring, Turbine Shaft 
Lockwasher, Stator Support Screw 
Screw, Stator Support 

Screw, Hub to Impeller 

Washer, Hub to Impeller Screw 
Bearing, Impeller Hub 

Hub, Impeller 


K300 


TRANSMISSION TORQUE 


CONVERTER ASSEMBLY: 
ITEM QTY. PART NO. PSR DESCRIPTION 
31 1 60K-40616 B O Ring, Impeller Hub 
32 1 216362 E Impeller 
33 1 230855 D Retainer Ring, Oil Baffle 
34 1 230810 E Baffle, Oil 
35 1 231458 B Seal Ring, Oil Baffle 
36 2 202200 Spring, Detent 
37 2 10J-12 Ball, Detent 
38 1 234663 B Gasket, Valve to Converter 
39 1 -- Control Valve Assembly 

(see parts list) 
40 9 4Е-06 Lockwasher, Valve Screw 
41 9 1С-632 Screw, Valve to Converter Housing 
42 8 619023 Washer, Turbine Hub Screw 
43 8 209313 Screw, Turbine Hub 
44 16 233092 Screw, Ring Gear 
45 16 215909 Washer, Ring Gear Screw 
46 1 801780 E Ring Gear, Flywheel 
(incl. items 44 and 45) 

47 1 222006 E Sleeve, Impeller Cover 
48 24 233128 Screw, Impeller Cover 
49 1 234503 E Cover, Impeller 
50 1 214988 С Bearing, Impeller Cover 
51 1 666542 D Retainer Ring, Cover Bearing 
52 1 232535 B O Ring, Impeller Cover 
53 1 659065 D Retainer Ring, Turbine 
54 1 223833 E Turbine 
55 1 214924 E Hub, Turbine 
56 1 659065 D Locating Ring, Turbine 
57 1 743035 D Retainer Ring, Reaction Member 
58 1 229564 E Member, Reaction 
59 1 229566 Spacer, Reaction Member 
60 1 214953 D Retainer Ring, Hub Bearing 
PSR - Parts Stock Recommendation 
Rev. 760501 K300 
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HOUSING AND TUBE ASSEMBLY 
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K300 Rev. 760501 


HOUSING AND TUBE ASSEMBLY 


ITEM QTY. PART NO. PSR 
1 1 232136 

2 1 231614 

3 1 230854 

4 6 222067 

5 2 231056 

6 2 230851 

7 6 4Е-05 

8 6 1С-510 

9 1 235987 

10 1 211433 D 
11 1 26F-3 

12 1 19F-8 

13 1 11F-12 

14 33 4E-07 

15 4 1C-728 

16 4 1C-744 

17 1 231166 

18 2 25K-30012 C 
19 1 231095 

20 2 231048 

21 1 231093 

22 1 231094 

23 1 25K-40030 C 
24 1 5C-612 

25 2 25K-40026 C 
26 1 231390 

27 1 231606 B 
28 2 214295 

29 2 13F-16 

30 23 1C-720 

31 1 231611 

Rev. 760501 


DESCRIPTION 


Suction Tube Assembly 
Converter Housing and Tube Assembly 
(incl. Items 1, 3-12, 16, 22-40) 
Sleeve, Tube 

Sleeve, Tube 

Sleeve, Converter Housing 
Lock, Converter Housing Sleeve 
Lockwasher 

Screw, Retaining 

Spacer Ring, Suction Tube 
Breather 

Ell, Street 

Bushing, Breather to Street Ell 
Plug, Pipe 

Lockwasher 

Screw, Converter Housing 
Screw, Converter Housing 
Tube, Valve ОП Supply 

O Ring, Tube 

3rd Speed Tube Assembly 
Clip, Tube 

Lube Tube Assembly 

Reverse Tube Assembly 

O Ring, Suction Tube 

Screw, Suction Tube Retainer 
O Ring, Pressure Tube 
Screen Assembly 

Gasket, Converter Housing to Trans Case 
Pin, Transmission Case Dowel 
Plug, Pipe 

Screw, Converter Housing 
Case Assembly, Transmission 
(incl. items 4, 41-48) 


5-3.6 


K300 


PSR - Parts Stock Recommendation 


K300 


QTY. 


N — = — — — — — — j.) — NN) N — — — N> 


PART NO. 


214118 
231781 
233889 
16F-01 
2D-07 
200991 
215757 
40K-04 
219373 
1H-418 
234836 
25E-13 
6H-36 
230900 
25K-40104 
230921 
4C-516 


HOUSING % TUBE ASSEMBLY: 


PSR 


DESCRIPTION 


Pin, Rear Cover Dowel 

Gasket, Trans. Case to Rear Cover 
Cover, Transmission Case Rear 
Plug, Rear Cover Pipe 

Nut, Transmission Case Stud 
Stud, Trans. Case to Rear Cover 
Plug, Drain 

Plug, Oil Level 

Gasket, Screen Assembly 

Rivet, Suction Line Tube Clip 
Tube Assembly, Suction 

Washer, Suction Tube Clip 

Clip, Suction Tube 

Tube, Low Speed Clutch Pressure 
O Ring, Suction Tube 

Washer, Suction Tube Retainer 
Screw, Suction Tube Retainer 
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GEAR AND CLUTCH GROUP 


Rev. 760501 K300 
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ІТЕМ 


оомо ль ом ~ 


K300 


QTY. 


— — ог пло — — — о — — Q S + S — + со 


ЕГЕ = = = 


РАВТ МО. 


215183 
224083 
225603 
233389 
223877 
233706 
731160 
658038 
233390 
223874 
230906 
232313 
230860 
654613 
232089 
230822 
232088 


230829 
215183 
223349 
230889 


232314 


232076 
231780 


232451 
801819 
231554 
230886 
231611 


GEAR AND CLUTCH GROUP 


PSR 


о о ооо ФООСОООО 


ОООО 


о 


OOOU OO 


DESCRIPTION 


Piston Ring, Reverse and High Shaft 
Retainer Ring, Bearing 

Bearing, Reverse and High Front 
Bearing-Shield Out 

Snap Ring, Bearing 

Gear, Clutch Driven 

Ring, Oil Baffle 

Bearing, Reverse and High Rear 
Bearing, High Gear-Shield Out 
Snap Ring 

Spacer, High Gear Bearing 

Gear, High Range 

Bearing, High Gear 

Snap Ring 

Retainer, Spring 

Spring, Piston Return 

Retainer, Spring 

Reverse and High Clutch Assembly 
(see parts list) 

Bearing, Gear 

Piston Ring, Shaft 

Bearing, Front 

Retainer Ring, Front Bearing 
Forward and 2nd Shaft and Clutch 
Ass'y (see parts list) 

2nd Gear 

Low Speed Shaft and Clutch Ass'y 
(see parts list) 

Retainer Ring, Bearing 

Bearing Assembly, Low Speed 
Gear 

Gear, Low Speed 

Snap Ring, Bearing 

Bearing, 2nd Gear 

Bearing, Pilot 

Transmission Case Assembly 
(see parts list) 
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ІТЕМ ОТҮ. 


со 
со 
— — — МО — — ОД ОД — — — — 


Rev. 760501 


PART NO. 


232453 
224106 
231193 
231176 
4E-06 
1C-618 
16F-02 
25K-30016 
220079 
232081 
230968 
234868 


GEAR AND CLUTCH GROUP: 


PSR 


m uoc 


ПОО ооу 


DESCRIPTION 


Gear 

Retainer Ring, Gear 
Gasket, Rear Bearing Cap 
Cap, Rear Bearing 
Lockwasher 

Screw 

Plug 

O Ring 

Ring, Piston 

Retainer Ring, Bearing 
Bearing, Rear 

Gear, Idler Shaft 
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OUTPUT AND HYDRAULIC BRAKE GROUP 
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OUTPUT AND HYDRAULIC BRAKE GROUP 


PART NO. PSR DESCRIPTION 

224083 D Retainer Ring, Bearing 
743439 С Bearing, Idler Shaft Front 
231695 E Shaft, Idler 

224065 D Ring, Retaining 

231406 E Shaft, Output 

231405 Spacer, Output Shaft Gear 
1314713 С Cone, Front Bearing 
666697 С Cup, Front Bearing 
25K-40400 B O Ring, Front Bearing Cap 
231848 D Shim, .004" Bearing Сар 
231849 D Shim, .007" Bearing Cap 
231850 D Shim, .010" Bearing Cap 
231851 D Shim, .020" Bearing Cap 
231818 E Cap, Front Bearing 
230954 B Seal, Oil 

231749 D Flange, Output 
25K-60116 B O Ring 

222179 Washer, Flange 

222960 Nut, Flange 

10-920 Screw, Bearing Cap 
4E-09 Lockwasher 

231646 С Bearing Assembly, Idler Shaft 
10J-15 Ball, Lock 

230952 Ring, Locating 

60K-40608 С О Ring, Brake Adaptor 
233888 Adaptor, Brake Housing 
60K-40916 С О Ring, Housing 

231707 Hub, Brake Disc 

217509 Ring, Oil Baffle 

231639 Nut, Disc Hub 

233534 Screw 

106547 Lockwasher 

64D-10 Nut, Adaptor to Case 
4E-10 Lockwasher, Adaptor to Case 
231749 Flange, Output 
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K300 


K300 


QTY. PART NO. 


225823 
60K-40108 
233895 
10-928 
231817 
25K-30026 
25K-40412 
742240 
1315447 
232811 
231693 
4E-07 
10-720 
232394 


№ 


о 
- 
о 
N 
C1 
N 


236892 


—— = = [у оо OW — — са — — — — 9) ОС OO СО Г — — — — — — — — PE ГО N — 
№ 
© 
рас 
о 
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231705 


PSR 
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OUTPUT AND HYDRAULIC BRAKE GROUP: 


DESCRIPTION 


Seal, Ой 

O Ring, Brake Adaptor 
Stud, Adaptor to Case 
Screw, Bearing Cap 
Cap, Output Bearing 
O Ring 

O Ring 

Cup, Rear Bearing 
Cone, Rear Bearing 
Gear, Output Shaft 
Housing, Brake Disc 
Lockwasher 

Screw 

Disc, Outer 

Disc, Inner 

Pin, Return Spring 
Spring, Return 

Plate, End 

Screw 

Screw, Bleeder 

Plug, Brake Housing 
Plug, Brake Housing 
Shaft, Brake Operating 
Seal, Oil 

Piston 

O Ring, Piston 

Ring, Piston Glyd 
Plug, Brake Housing 
Washer, Sealing 
Washer, Adjusting Screw 
Locknut, Adjusting Screw 
Screw, Brake Adjusting 
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Rev. 760501 


OUTPUT AND HYDRAULIC BRAKE GROUP: 


ITEM QTY. PART NO. PSR DESCRIPTION 

65 1 218353 Plug, Brake Cover Bore 

66 1 231035 Stop, Brake Valve 

67 1 231034 С Spring, Brake Valve 

68 1 231706 Spool, Brake Valve 

69 1 60K-20014 0 Ring, Piston 

70 1 236893 Piston, Brake Valve 

71 1 227881 B Cup, Sealing 

72 1 233264 B Cup, Back-Up 

73 1 227880 С Spring, Balance 

74 1 231742 Housing, Piston 

75 1 57K-8 B O Ring 

76 1 60K-20022 B O Ring, Piston Housing 

77 1 231751 Plug, Brake. Housing Bore 

78 1 231703 Shaft, Brake Yoke Stub 

79 1 47K-5 Plug 

80 1 231741 E Brake Cover & Valve Assembly 
(incl. Items 58, 62-64, 72-82) 

81 1 235435 E Yoke, Brake 

82 2 201607 Screw, Stud Shaft 

Rev. 760501 
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CLUTCH GROUPS 


LOW CLUTCH GROUP 
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K300 Rev. 760501 


ІТЕМ ОТҮ. 
1 5 
2 5 
3 9 
4 3 
5 5 
6 5 
7 5 
8 1 
9 24 
10 1 
11 1 
Rev. 760501 


PART МО. 


215190 
224774 
230911 
224772 
230850 
224771 
230857 
232810 
233166 
235034 


235038 


CLUTCH GROUPS 


PSR DESCRIPTION 


Retainer Ring, End Plate 
Plate, End 

Disc, Low Clutch Inner 

Disc, Clutch Outer 

Piston, Clutch 

Seal Ring, Outer 

Seal Ring, Inner 

Drum and Shaft, Low Speed Clutch 
Disc, Clutch Inner 

Drum and Shaft, Reverse and 
3rd Clutch 

Drum and Shaft, Forward and 
2nd Clutch 


m m Ormuuugcgoorigc 
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CHARGING PUMP AND VALVE ASSEMBLY 


PRESSURE 22 
REGULATOR SIDE 


K300 Rev. 760501 
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CHARGING PUMP AND VALVE ASSEMBLY 


ITEM QTY. PART NO. PSR DESCRIPTION 

1 2 40K-04 Plug, Pipe 

2 1 233278 Seat, Safety Valve 

3 1 233279 D Spacer, Safety Valve 

4 1 222318 Plunger, Safety Valve 

5 1 222312 D Spring, Safety Valve 

6 1 25K-30022 B O Ring, Valve Stop 

7 1 229296 Stop, Valve 

8 2 763795 E Roll Pin, Valve Stop 

9 1 220983 Stop, Valve 

10 1 25K-30018 B O Ring, Valve Stop 

11 1 231077 E Piston, Valve 

12 1 224368 D Spring, Inner Valve 

13 1 235676 D Spring, Outer Valve 

14 4 231083 Stud, Valve to Converter 

15 1 231081 B Gasket, Valve to Pump 

16 8 4E-07 Lockwasher 

17 4 62D-07 Nut, Stud to Pump 

18 1 235045 D Charging Pump Assembly 

19 2 234640 D Spring, Wave 

20 2 234643 B Seal, Pump Shaft 

21 4 10-724 Capscrew, Pump to Adaptor 

22 1 456294 B Seal, Oil 

23 1 231075 D Pressure Regulator Valve Assembly 
(incl. items 1-13, 22 and 24) 

24 3 233280 Roll Pin, Valve Body 

25 1 231199 B Gasket, Pump to Filter 

26 1 234644 E Adapter, Filter 

27 1 230959 E Spring, By-Pass Filter Disc 

28 1 230960 Disc, By-Pass Filter 

29 1 230961 Seat, By-Pass Filter Disc 

30 1 230965 D Retainer Ring, Filter Seat 

31 1 25K-40404 B O Ring, Filter Housing 

32 1 230962 С Element, Ой Filter 
(incl. item 31) 

33 1 230963 D Spring, Element 

34 1 230964 Housing, Filter 

35 1 16F-02 Plug, Pipe 

36 1 235299 Charging Pump and Oil Filter 
Assembly (inc. items 18-21, 25-35) 

Rev. 760501 K300 
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ІТЕМ ОТҮ. 
1 2 
2 2 
3 2 
4 1 
5 1 
6 2 
7 1 
8 1 
9 1 
10 1 
11 1 
12 1 
13 1 
14 2 
15 2 
16 1 
17 1 
18 1 
Веу. 760501 


PART МО. 


234651 
664140 
217657 
231158 
235051 


10J-12 
236395 
16F-01 
231146 


231839 
235058 
235061 
202200 
24K-7 


91F-7 

231840 
231155 
231164 


CONTROL VALVE ASSEMBLY 


PSR 


DESCRIPTION 


Seal, Valve Spool Oil 
Retainer Ring, Oil Seal 
Washer, Oil Seal 

Spool, Forward and Reverse Valve 
Control Valve Housing Assembly 
(incl. items 1-9) 

Ball, Neutral Switch Detent 
Switch, Neutral 

Plug, Spool Pipe 

Spool, Speed Selector 

(incl. item 8) 

Spacer, Overshift 

Plug, Detent Spring 
Washer, Detent Spring Plug 
Spring, Detent 

Plug, 

(incl. item 15) 

O Ring, Plug 

Spacer, Overshift 

Spool, Valve 

Spring, Valve Spool 
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K300 


PART STOCK RECOMMENDATION 


A minimum spare parts inventory recommendation is incorporated in this illustrated service parts list and is designated by 


a letter. 


The following listing indicates the percentage factor in letter code which should be used in determining your stocking 
quantities. Any quantity less than 1 or partial quantities need not be stocked. 


EXAMPLE 1: 


EXAMPLE 2: 


EXAMPLE 3: 


EXAMPLE 4: 


A. 15% 
B. 10% 
с 6% 
D 4% 
E. 2% 


Letter Code "E"= 2% 

Part quantity per unit 1 

If field population or quantity units=75 

Recommended stock Is 75 units x 1 per unit x .02 = 1.5 or 1 part minimum stock. 


Letter Code "В”- 10% 

Part quantity per unit 4 

If field population or quantity units=66 

Recommended stock is 66 units x 4 per unit x .10 = 26.4 or 26 parts minimum 
stock. 


Letter Code "D"= 4% 

Part quantity per unit is AR. Parts quantities denoted by AR (as required) such as 
shims, should be ordered by a quantity of 3 times the percentage factor. 

If field population or quantity units=42 

Recommended stock is 42 units x 3 factor x .04= 5.04 or 5 parts minimum stock. 


Letter Code "C"= 6% 

Part quantity per unit 2 

If field population or quantity units=203 

Recommended stock is 203 units x 2 per unit x .06 = 24.4 or 24 parts minimum 
Stock. 


NOTE: ADD PART QUANTITIES PER UNIT TIMES FIELD POPULATION WHEN ORDERING STOCK PARTS. 
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AXLE 


AXLE PARTS CATALOG 


REF. PART 

NO. DESCRIPTION QTY. NO. 

1 hydrate а ин ЛК ОЛКО К О 1 4250 

2 Axle Assembly Вены 1 4246 
Веу. 760501 K300 
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20 


Веу. 760501 


AXLE ASSEMBLY 


Koehring Canada Limited 


72 


72 


PART МО. 


127035 


127033 


127859 


110559 


118786 


110559 


118791 


113021 


127856 


119469 


196-808 


104412 


17C-1032H 


128289 


791555 


791554 


128287 


16F-12 


6C-605H 


120707 


о о о 


5-4.3 


CLARK MODEL | D-33301 


CLARK Р.М. 195096 (FRONT) 
195097 (REAR) 
BOMAG Р.М. 4250 (FRONT) 
4245 (REAR) 
DESCRIPTION 


Ring, Gear Retaining 

Hub, Internal Gear 

Gear, Internal Ring 

Nut, Internal Gear Hub Retaining 
Lock, Internal Gear Hub Retaining Nut 
Nut, Internal Gear Hub Retaining 
Ring, Planet Carrier Sealing 

Washer, Sun Gear Thrust 


Carrier Assembly, Planet 
(See Parts List) 


Plug, Hole 

Screw, Planet Puller Hole 
Washer, Planet Carrier 

Screw, Planet Carrier Attaching 
Shaft, Axle and Sun Gear 
Cone, Outer Hub Bearing 

Cup, Outer Hub Bearing 


Hub and Cup Assembly 
(includes items 16 and 21) 


Plug, Housing Filler Hole 
Screw, Name Plate 
Plate, Name 


K300 


ІТЕМ 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34a 


34b 


35 


AXLE ASSEMBLY: 


QTY. PART NO. PSR DESCRIPTION 
2 731982 С Cup, Inner Hub Bearing 
2 731984 С Cone, Inner Hub Bearing 
2 111476 B Seal, Hub Oil 
36 18C-948H Bolt, Spindle Attaching 
2 128290 D Spindle 
50 106547 Washer, Screw 
50 64D-09H Nut 
2 127858 E Gear and Hub Assembly, Internal 
(includes items 1-3) 
2 119889 Stud, Differential and Carrier (3.250" Long) 
10 112587 Stud, Differential and Carrier (2.375" Long) 
3 112295 Dowel, Differential and Carrier 
1 121826 E Housing, Axle 
1 121214 С Breather 
1 127669 E Differential and Carrier Assembly, 
Front Drive (See Parts List) 
128284 E Differential and Carrier Assembly, 
Rear Drive (See Parts List) 
2 119931 Stud, Differential and Carrier 


PSR - Parts Stock Recommendation 
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DIFFERENTIAL AND CARRIER ASSEMBLY 


Rev. 760501 5-4.5 K300 


ІТЕМ ОТҮ. 
1 2 
2 2 
3 2 
4 2 
5 2 
6 1 
7 

1 
9 1 
10 8 
11 2 
12 4 
13 1 
14 1 
15 2 
16 1 
17 12 
18а 1 
18b 
19 1 
20 1 
21 1 
22 
23 


K300 


DIFFERENTIAL AND CARRIER ASSEMBLY 


PART NO. PSR 


100941 

4E-06 

10-614 

675252 С 
675254 С 
126951 


126625 
N.S.S. 


N.S.S. 


126614 
118478 
101204 
815746 
117105 
126048 
127671 


m о о о о о 


104168 


815357 Е 


815338 Е 


N.S.S. 


N.S.S. 


675265 С 
123831 
26E-14H 


5-4.6 


DESCRIPTION 


Lock, Adjusting Nut 
Lockwasher, Adjusting Nut Lock 
Bolt, Adjusting Nut Lock 

Cup, Differential Bearing 

Cone, Differential Bearing 


Case Kit, Differential 
(includes items 7-12) 


Bolt, Differential Case 


Flanged Half, Differential Case 
(see item 6) 


Plain Half, Differential Case 
(see item 6) 


Nut, Case Bolt 

Washer, Side Gear Thrust 
Washer, Pinion Thrust 
Kit, Differential Pinion 
Spider, Differential 

Gear, Side 


Differential Body Sub-Assembly 
(includes Items 6, 11-15) 


Nut, Ring Gear Bolt 


Drive Gear and Pinion Set, Front 
(includes items 19 and 20) 


Drive Gear and Pinion Set, Rear 
(includes items 19 and 20) 


Gear, Ring 

(see item 18) 

Pinion 

(see item 18) 
Bearing, Inner Pinion 
Bolt, Carrier Cap 


Lockwasher, Carrier Cap 


Rev. 760501 


DIFFERENTIAL AND CARRIER ASSEMBLY 


ITEM ОТҮ. РАВТ МО. 
24 1 112292 
25 1 675263 
26 1 675262 
27 1 815200 
28а АВ 114351 
28р АВ 125578 
28с АВ 125579 
29 1 107477 
30 1 675259 
31 1 675260 
32 1 118068 
33 7 4E-10 
34 7 17С-1040Н 
35 1 101222 
36 1 101223 
37 1 1 Е-740 
38 1 101224 
39 1 108871 
40 1 17С-836Н 
41 1 4Е-08 
42 1 122734 
43 1 121241 
44 1 80-18 
45 2 123748 
46 12 101196 


PSR - Parts Stock Recommendation 


Rev. 76050 


PSR 


о OU О О о о 


О 


АВ - As Required 
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DESCRIPTION 


Carrier Assembly 
(includes items 20 and 21) 


Cone, Center Pinion Bearing 
Cup, Center Pinion Bearing 
Spacer Kit, Pinion Bearing 
Shim, Bearing Cage Thir, 
Shim, Bearing Cage Medium 
Shim, Bearing Cage Thick 
Cage Assembly, Pinion Bearing 
(includes items 24 and 28) 
Cup, Pinion Bearing Outer 
Cone, Pinion Bearing Outer 
Seal, Pinion Oil 

Lockwasher, Oil Seal Retainer 
Capscrew, Oil Seal Retainer 
Shield, Pinion Dust 

Nut, Pinion Shaft 

Cotter, Pinion Shaft Nut 
Washer, Pinion Shaft Nut 
Flange, Companion 

Screw, Pinion Cage Locating 
Lockwasher, Locating Screw 
Retainer, Pinion Oil Seal 
Screw, Thrust 

Nut, Thrust Screw 

Nut, Differential Adjusting 
Bolt, Ring Gear 


N.S.S. - Not Sold Separately 
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PLANETARY CARRIER ASSEMBLY 


PART NO. 


107991 
1324396 
127857 
107993 
10J-16 
127029 
661312 
12F-212 
127028 
121168 


PSR - Parts Stock Recommendation 


Rev 760501 
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DESCRIPTION 


Washer, Thrust 

Needle, Roller 

Gear, Planet 

Spacer, Pinion Needle Roller 
Ball, Pinion Shaft Lock 
Shaft, Planet Pinion 

Ring, Planet Shaft Snap 
Plug, Planet Shaft Hole 
Carrier, Planet 

Washer, Thrust 


K300 


PART STOCK RECOMMENDATION 
A minimum spare parts inventory recommendation is incorporated in this illustrated service parts list and is designated by 
a letter. 


The following listing indicates the percentage factor in letter code which should be used in determining your stocking 
quantities. Any quantity less than 1 or partial quantities need not be stocked. 


A. 15% 

B 10% 

С. 6% 

D 4% 

E. 2% 
EXAMPLE 1 Letter Code "E"= 2% 


Part quantity per unit 1 
If field population or quantity units =75 
Recommended stock is 75 units x 1 per unit x .02 = 1.5 or 1 part minimum stock. 


EXAMPLE 2 Letter Code "В"- 10% 
Part quantity per unit 4 
If field population or quantity units= 66 
Recommended stock is 66 units x 4 per unit x .10 = 26.4 or 26 parts minimum stock. 


EXAMPLE 3 Letter Code "D"- 4% 
Part quantity per unit is AR. Parts quantities denoted by AR (as required) such as 
shims, should be ordered by a quantity of 3 times the percentage factor. 
If field population or quantity units =42 
Recommended stock is 42 units x 3 factor x .04 = 5.04 or 5 parts minimum stock. 


EXAMPLE 4: Letter Code "C"= 6% 
Part quantity per unit 2 
If field population or quantity units-203 
Recommended stock is 203 units x 2 per unit x .06 = 24.4 or 24 parts minimum stock. 


NOTE: ADD PART QUANTITIES PER UNIT TIMES FIELD POPULATION WHEN ORDERING 
STOCK PARTS. 
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HYDRAULICS SECTION 


CONTENTS 
Dozer Hydraulic зуЗет.. ].- 6-1 
Dozer Valve Assembly ........................................ 6-2 
Dozer Pump Аѕѕетбіу........................................ 6-3 
Steering Hydraulic System .................................. 6-4 
Steering Valve Assembly..................................... 6-5 
Steering Pump Assembly .................................... 6-6 
Steering Relief Маіуе...................................... Г.6-7| 
Steering Cylinder................................................. 6-8 
Dozer Суіпдег..л/ӛӛғ 0а 6-9 
6-1 
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DOZER HYDRAULIC SYSTEM 
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ВЕЕ. 


Веу. 760501 


DOZER HYDRAULIC SYSTEM 


DESCRIPTION 
Gasket, Dozer Ритр......ллллла ә ғ 
Hose Assembly, Hydraulic Tank to Ритр о... 
Аааріег а а Q D а a PI eee 
Valve, Dozer Hydraulic (See Page 6-2 for аеїайіѕ)................................................ 
Seal, O-RING Abe s 
Adapter (includes item 5) ..................... Ке 
Маме:  СПеск я cL EE 
Elbow, Adapter (includes item 12)...................... ее 
Hose Assembly, Valve to Hydraulic Тапқ..о...лл--ш 
Hose Assembly, Pump to Уауе.....олл а” 
Adapter (includes item 12.....о.... шш мхм 
Seal O RIN mui EE 
Washer, Hardened Flat 1/2 Пігтетег..........л.ааы 
Bolt, 1/2- 13 UNC x 2 Long ................... а тм еее” 
Clamp. noe I 
Locknut, Hex 3/8 - 16 ОС... .-..- 
Hose Assembly, Valve to Bulkhead .......................sssss 
Adapter... dc dd d И cu dd dea tut ces el ламала 
Elbow. Adapter лано eee ee еқ ел ақ е а ео PHP ЛАРДЫ 
Hose Assembly, Dozer Суііпдег.......... Ше 
Cylinder, Dozer (See Page 6-9 for details) .......................................................... 
Plug, 1^ МРТ-Ріреоәа220удасаһманиаялайараласайалалае Ша spat a a А он 
Tee Adapter an uay Н И Н И латы др Сао 
ElboW; Adapter 1... ero oh ere m аа ан ma ee КН 
Swivel, Adapter ....................... .еллиаиа«ше е» 
Hose Assembly, Valve to Викһеаа........-------------ь 
РгоѓесїогНоѕе: censi ары КИ ИРА ан 


Bolt, Hex 3/8 - 16 UNC x 1-1/4 Long 


Lockwasher, Spring 3/8 Пізтеіег......... еш 


Flange, Split 
Bolt, Hex 1/2 - 13 UNC x 1-1/4 Long 


Pump, Dozer (See Раде 6-3 for details) ................................................... 
Bolt, Hex 7/16 - 14 ОМСх1-1/41опд..... Hs 


Lockwasher 


Flange, Split 


Seal, O Ring 
Seal, O Ring 


Adapter ...... 


, Spring 7/16 Diameter .......................................... бпіы nnn 


PART 
NO. 


3121 

3842 
1012-20-20 
3780 
1249-20 
1040-20-20 
3846 
1048-16-16 
2528 

3843 
1040-16-16 
1249-16 


2634 


3021 
1012-16-16 
1025-16-16 

3022 

2793 


3720 
1037-16-16 
216F-316M 

3020 

2363 


2550-16 


3766 


2550-20 
1248-219 
1248-222 

1025-20-20 
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REF. 
NO. 
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DOZER VALVE 


DESCRIPTION 


Valve Assembly, Dozer (includes items 2 to 25)................................ 
Sections Assembly, Relief (includes items З to 10)......................... 
Relief Assembly, Main (includes items 4 to 8).................................. 
Seal; Кепе satione ое ооо 
Washer, Relief Back Ор............................................ даа nn 
Seal, Relief Воду: 
Ѕеаі,Ваі'бшае aieo e eve ete ate 
Washer; ScrewSealissss nnn unus bane FE bike ары ары ылады ым 
Seal. NO::16:PIUQ. oor ou DEED Uo ODIO ee 
Seal, Nox20 Plugs ee ttt te t 
Seal, Small бесіоп...............2..00......... а ата а тастаса nnne nnne nnus 
Seal; Large Secllori. ooo oro Dip О О УГ UE 
Seal; .Oüter Spool...::: m pei p pei inasa us 
Seal, Quad SPOON јок 
Seal) Check PIUG аа tei tectae А 
Seal, Port Relief, Воау...............................................ұ.. бə. лан кн нк к ннен 
Seal, Port Relief, Зеа!.................. нн 
bé CN Кр ЫА КЫАЙДА aa 
Relief Assembly, Cylinder Port (includes items 16 апа 17) 
Bonnet, Float Ровііопег.............ыаы 
Section Assembly, Float (includes items 13 to 20) ......................... 
Cover Assembly; Fight. eere e eden deti eee 
Lockwasher::.... oo ro eee eee e eR vete 
Bolt, Hex Неаа............ІЗІееа 


Seal Kit, Valve (includes items 4 to 17) 


6-2.2 
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K300 


DOZER PUMP 


REF. PART 
NO DESCRIPTION OTY. NO. 

1 Pump Assembly, Dozer Hydraulic (includes Items 2 to 15).................................. 1 3766 

2 Сомег,:оһагЕпа”;;“узапивицикиминимнан ина фани фени фен 1 3611 

3 Plug; Роп eher eee ТЛ e ЛЬ ЛЬ АЛЬ 1 3816 

4 Bearing, Бо!ег.........ллл---------- nnn nn nnns nnns nnns 4 3613 

5 Plate; ТЕ ooo 2 3617 

6 Housing, Gear..................................... AN A ды та теа ман тө t 1 3767 

7 Cover Port Ende тамасы АН АН ван ван ван a MN MN aM ооо 1 3620 

8 Gear.and пай: ео оба 1 3768 

9 Washer... iss 4 3622 

10 бсгеуу, MOUN oeeie o нена анна нан нан нан нан нні 4 3769 

11 Seal Kit, Pump (includes Items 11 to 15)............ манна 1 3815 

12 Seal, Shaft Пр... 1 3610 

13 Seal RNO ИВАНЕ иаа ааа 4 3619 

14 Seal Strip, Pocket (consists of 12 Pocket Ѕеаі)................................................... 1 3618 

15 беа! GasSkëet-._ КЕКЕК КЕККЕ КЕ ЖЕКЕ ККЕ ини каладан КЕРЕР 2 3614 


Веу. 760501 6-3.2 K300 
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K300 


ВЕЕ. 


Веу. 760501 


STEERING HYDRAULIC SYSTEM 


DESCRIPTION 


Valve Assembly, Steering (See Page 6-5 for details) ............................ 
Hose Assembly, Valve to Суііпдег...........еш 
Тее: Adapter иы E 
Hose Assembly, Cylinder Cross Оуег................................................... 
Adapter u nee pee eet te hua ash 
Cylinder Assembly, Steering (See Page 6-8 for details)....................... 
Bolt, Hex 7/16 - 14 UNC х 1-3/4 оп... 
Washer, Hardened Flat 7/16 Оіатеїег................................................... 
Bracket; Relief Valve Mounting 2... 
Washer, Hardened Flat 3/8 Diameter .................................................... 
Locknut, Нех 3/8 -16 UNC неин 
Valve песке с Ec ал ы а оа бли ы ааа 
Hose Assembly, Relief to Tank ............ лла 
Elbow, Pipe 1-1/4 МРТ х90..........е 
Nipple, Pipe 1-1/4 МРТ x 6 Long... 
Тее:Рірел-уал1РтТ»2аесенылатехезе аа тете а теле enna ее 
Нейисегішововогимынгенватин кил кил наи оо ооо 
Elbow, Adapter ............. n... 
Hose Assembly, Tank to Pump ............ нання 
Adapter (includes Пет 35)...................... a... 
Gasket, Steering Ритр......л..лллеә 
Pump Assembly, Steering (See Page 6-6 for details............................. 
Adapter (includes item 36) ...........ее ааа 
Bolt, Hex 3/8 - 16 UNC x 1-1/4 опа .......... не 
Hose Assembly, Pump to Relief нее 
Plug, Pipe 3/4 МРТ.2а0000000000..Үа ытта 
Valve Assembly, Steering Relief (See Page 6-7 for details) .................. 
Tee :AdapIet a ла М ed csv a 
Bolt, Hex 3/8 -16 UNC x 2-1/4 іопдп....олиы 
Hose Assembly, Relief to Valve ............. ние 
Hose Assembly, Valve to Relief ............ не 
Adapter(includes item 33) ..........еаааааы 
беа O RING mc 
Hose Assembly, Valve to Cylinder не 
Беа O- Вій ининин ИВА tu 
зва Віа во а а ащ ащ ащ ащ 


6-4.2 


PART 
QTY. NO. 
ЗА salts 1 4203 
писар 1 4208 
АЗА АЛИ КОЛА ВА НА 3 1033-12-104 
ha ena 2 4210 
TOI 3 1012-12-10 
ЕЕ РАСНА 2 4122 
Ни 1 3791 
ER 3 - 
EE 1 3845 
TD 1 4207 
ERE 1 4206 
Ты 1 1093-20-16 
REIN 1 1025-16-16 
Deer ы 1 4211 
ME 1 1040-12-16 
TE 1 4223 
EE 1 3910 
DEUM 1 1040-10-10 
НН 1 4204 
ии 1 4202 
RENE 1 1032-12-10 
КҮРТЕ 1 4224 
оти 1 4205 
EE 4 1040-8-10 
ЕТЕ 4 1249-8 
НЕЕ 1 4209 
ES 1 1249-12 
M 1 1249-10 
K300 
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STEERING VALVE 


DESCRIPTION 


Drive, Steering Уауе........ллл--аш 
Plate; Мае n cet te et aa a МОН ЫМ 
Gerotor- Setar epee ан ССС С СЕ: 
cerujMC- pe —— таи 
Spacer, Gerotor.............................. eee 
Spline Gerlof aee 
эрасег Сего e DECR 
Сар End svete ТЕККЕ ПК ЛЕЛ fasciis assis ЕТЕР 
Screw, Сар EM 
Screw, Cap eara а анна EE 
Seal Kit (includes items 12 to 15) ................................................... 
seak ОП Aata ОЛ О О О ОООО 
Seal, Quad Втд.енененесененененененене 
Sally O RING u ————————Ó— 
беа ORIN оо reo a es оо SQA aQ 
Bearing Kit (includes items 17 to 19). .............. 
Locator, Bearing ................е--- 
Насе;Вбваппабезаонаомакованденмтетиекекон ані aaa aaa asas 
Bearing, Needle Тһгиѕі...................................... sene 
Control Assembly (includes items 14, 21 їо 25) ............................. 
ALL у - u ооо 
Seats GHC tuya eee акыл аламы ынты C дој 
Вай: е (=) =) Ba томен о Мода A NI E 
Sprig GombpressiOr. ааа 
Pin; Сетеппа о hide a dud dua 
Plate, Valve Housing Mounting ......... sse 


Bushing, Cap Іосаіюг...........ееәаҙх 


6-5.2 
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PART 
NO. 
4282 
4283 
4284 
4285 
4286 
4287 
4288 
4289 
4290 
4291 
4292 
4360 
4361 
4362 
4363 
4295 
4296 
4297 
4298 
4299 
4300 
4301 
4302 
4303 
4304 
4293 
4294 


Неу. 780502 


STEERING PUMP 


REF. PART 
NO. DESCRIPTION QTY. NO. 
1 Pump Assembly, Steering ( includes items 2 to 16) .................................................. 1 3910 
2 Body, Steering Pump: ted иииемоиындыманкана намы tse pee Pe ен 1 3911 
3 Pin DOWEL ыма МЫ tre ла Адал викано Pee tee eee tite АНАНАЛАР e КОЛ PRA PHP e 2 3912 
4 Cover, Front ............. нання 1 3913 
5 Washer; 3/8. Біатєївгосол3бано она 4 3914 
6 Screw, Socket Head 3/8 - 16 ОМСх1/21оп0.......Шеаә 4 - 
7 Screw, Socket Head 5/16 - 18 UNC x 1/41оп0.......л а 4 - 
8 Washer .5/16:Diatmieter ыылсыы ыны зый ыы ыы ыы Ы ыы ыы ыы naan 4 3915 
9 Gear IDTV. еом а данам аа ы малы ыы ЫМ EE 1 3916 
10 СеағапбФ лап ПШлуер;;с;имивимифеденедфен еден елен илен енде диди динлин 1 3917 
11 Seal Kit (includes items 12 to 16) ............ Ееее. 1 3919 
12 беа эра TITIO EIER 1 3921 
13 Seal; Body... od on od е dO АА АА СО АА RE Ee un 1 3920 
14 Plates: еа лань ите 1 3923 
15 Seal. Wear. Plates soe eet ere ОЛЫ eese e e aa a e END 1 3918 
16 Seal HUDDSE а азы ишы ызды анық ы ПИ амын ЫЫ ЫЫ han oie ЫҚ абы 1 3922 


Веу.760502 6- 6.2 K300 
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REF. 


* Note: 


Rev. 760501 


STEERING RELIEF VALVE 


DESCRIPTION 


Valve Assembly, Steering Relief (includes items 2 to 21) .................. 
Housing, Steering Relief Уаіуе. .......... ы 
Body, Relief Уауе ....... ии 
Kit, Valve Rebuilding (includes Items 5 to 19)..................................... 
Kit, Piston and Cylinder (includes items 6 to 9)................................... 
Ring, RetainiIflg ЖОО О К К О О О botte deua 
Cylinder... cree bet eat eet iate ee iate ete iate 


СР (ој RCRUM PU 


Seal, Body... tote ede et eee bens 
Seal, Relief Body.................................... ШІ ааа 
Washer; Back UR l y yasa 
Gasket (23D: аа ал а ар A E 
Screw, Асіивіп0 оо... Не» 


Piston 4384 and Cylinder 4383 are sold only in matched sets. 
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STEERING CYLINDER 


DESCRIPTION 


Cylinder Assembly , Steering (includes items 2 to 14)........................ 


Tube and Base Assembly 


Locknut, Piston 2....М......2222.....2.... 
Piston, Cylinder нн 
Tube,StoD- . іі споехоомоемоя шаша 
Head, Cylinder. иене 


Rod Assembly, Piston. 


Seal РО, ыны 
Seal, Piston Rod и LaaaaannnnnunnnanntnnEEnnananntnn nEn nn nennt 
Seal, Head Tube, ии 
Washer, Head Tube а... 
беа Rod. j= qj ое 
\лре Ной. И 
Seal Kit (includes items 8 їо 13). /2............00422222.. 
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DOZER CYLINDER 


REF. PART 
NO. DESCRIPTION OTY. NO. 

1 Cylinder Assembly , Dozer (includes items 2 to 13)............................................. 1 2793 

2 Tube and Base Assembly .......................лал.........0240222... 1 2165 

3 Locknut. Ріо: о а 1 2167 

4 Piston, CGylinder.......................................... ити 1 2159 

5 Head Gylinder u L —— Ta 1 2160 

6 Rod Assembly, Piston ааа аараан 1 2158 

7 беа РГ ОП ын n алиды алиды ылы ыты ын ыты ы аа ыдан ыдан далда; 2 3801 

8 Seal; Piston: Аба; ii edet енер ИЫ Иа ын 1 3802 

9 сеа Head Tuber: гелем коле Алла tn даа беа t бла поза t ОАА Ate ого бо d A S 1 3803 

10 Washer, Head ТиБе........................ шината 1 3804 

11 IgM 1 3805 

12 Wiper; Ноди ed d d d d d d ed 1 3806 

13 Seal Kit (includes items 7 to 12). нан 1 2119 
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BRAKE CONTROL 


REF. PART 

NO. DESCRIPTION QTY. NO. 

1 Pedal Вгаке om caine олы ола рана атта ИС DE OL ATE 1 2638 
2 Búüshiñg; Рада ооо оао Ье ЫХ 1 1480 
3 Bolt, Hex 1/2 -13 ОМСх31оп0...... ы еее 1 --- 

4 Pin; Са А А 1 3231 
5 Pin, Cotter 3/32 x 3/4 (оп... Не 1 --- 

6 Yoke; Селе "EDDIE 1 1869 
7 Nut, Hex 3/8 - 20ЫҒ.......... к КИееенеен 1 --- 

8 Stud, Brake Cylinder ...................................... Не 1 2069 
9 Cylinder Assembly, Master Brake (includes items 10 to 34)................................. 1 2088 
10 Housing, Суіпбег........... и нина 1 3721 
11 Piston, Low Pressure..................................................... тата ы 1 3722 
12 Spring, Secondary НеЕшт.........нинаененннеененннннененне 1 3723 
13 Spring, Primary Вецтп......ллл..ШығаяаяаЧн»ензз 1 3724 
14 Piston, High Ргевсге............ллмүәаыа еһе 1 3725 
15: ЫП ENO. сосет dM 1 3726 
16 Fitting, Bake... Pa Анынды өте а дылы беде eae лира dati 1 2731 
17 Piston Assembly, Relief Уаіуе........... ет 1 3728 
18< Рид БІЙОК ы Л E 1 2729 
19 Screw, Relief Valve Афивіпд.........еее е 1 3730 
20 Spring, Relief Уауе.......... М ИИ киме 1 3731 
21 Plug Assembly, Бііег.......................4224ҺҺҺШ ннн 1 3732 
22 с Gàsket, End:PlI0g аа a ен дак нанына аанын Мо АДЫ ЕҚЫК келе ребе 2 3733 
23 Spring, Check Уауе......... и м мххххххеееееы 1 3734 
24 Сир, High Ргевзге ....а.ллл.ж.лл ичичччхмееә. ә 1 3735 
25>. “Seal ENAP Ur ma С 1 3736 
26» Маме спесь о 1 3737 
27; Seal Check Valves oeste нышы ы М ы ылы ыы ыы ыы ыы аты АДЫ 1 3738 
28 Disc, Relief Valve Сһеск.......... нынын. 1 3739 
29 Gasket, Relief Valve ..............:шы ы - 1 3740 
30: Spring; Check DISC. cee ee eve oe атам eee ee теат D ded ini 1 3741 
31 Pin, Disc Spring Сойест......... ы иннееее 1 3742 
32 Сир, 5есопаау..... eee 1 3743 
33. "Cup; Low: Ртеввшергоиочмесемовои ААУ 1 3727 
34: .' “Gasket; Filler РИО гето А зл тө tl ile ta eee ле аа евент 2 3729 
35 Kit, Cylinder Repair (Includes Items 22 1о34.......л...Ш 1 2281 
36 Washer, Hardened Flat 3/8 Diameter ..............ш 3 --- 
37 Вон, Hex 3/8 - 16 ОМСх11оп0....... е 3 --- 
99: . Adapter: АА h ОИ И АЈ ИСА ОТ АА А: 1 1018-5-5 
39». :НоѕегВгакех 54285 ышы мые teeth аА ооо овоа see анасына ыл 1 2562 
40. -Адарһег/:ұсасиасолхалаласаналайяаланалайлаланалайалолалайадалдылайда 1 1012-4-5 
41” ЗеагоОНіІпбпшезлосасоиоцалеоенелоциолеселаонициогелеоногиогеланокелеланын 1 1249-6 
42: Adapters. e oot eee eret Lars 1 1015-4-6 
43: :Locknut.Hex 1/2 - 1310МС нан аа М А А АНЫ 1 --- 
44 Washer, Hardened Flat 1/2 Diameter .................................................................... 2 --- 
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PARKING BRAKE CONTROL 


REF. PART 

NO. DESCRIPTION QTY. NO. 
1 Lever, Parking Brake (includes item 14)....................................... не 1 2057 
2 Switch, Hand Brake ......................0000ММ0000 тə ыы 1 3441 
3 Lockwasher, External Tooth No. 6 Diameter ........................................................ 4 --- 
4 Screw, Round Head Мо. 6 - 32 UNC x 3/4 Long .................................................... 2 --- 
5 Bracket, Hand Brake Switch.................................................................................. 1 3421 
6 Washer, Hardened Flat 1 4 Diameter..................................................................... 4 --- 
7 Locknut, Hex 1/4- 20 ОМС...........................ааа nm a nnns ns sss 11317 2 --- 
8 Nut, Hex No. 6 - 32 ОМС........02....000...00000000 атта .......... 2 --- 
9 Washer, Hardened Flat 3/8 Diameter ............аыаы 6 --- 
10 Locknut, Нех 3/8 -16 UNC......................................................... a... .............. 3 --- 
11 Nut, Hex 1/4- 28 )МКЕ..........:77717:::::8888888ІыИГ1Ш 4 --- 
12 Yoke, Cable Сіеуіб............4....020..202.0.0.01..0..0 ыы а тə ыы 2 3648 
13 Cable, Parking Brake (includes items 11 and 12)................................................... 1 2058 
14- О ait emer etse eae dase РУБКИ БАНЬ kaka kanaka ka n M kasakasakakakakasasakaqakasak au 1 3813 
15 Pin, Cotter 3/32 x 3/4 (опд....... ныны 2 --- 
16 Bracket, Cable................................................... a... ы 1 3493 
17 Washer, Hardened Flat 7/16 Diameter .................................................................. 1 --- 
18 ВОН, Hex 7/16 -14 UNC x 1-3/4 іопдп........ е-е 1 --- 
19 Вон, Hex 3/8 - 16 ОМС x 1-1/2 іопд.....о...татееыеееее 1 --- 
20. ы е-е 2 ааа а а а ТЕТЕ ТТ Ы 1 3161 
21 5ир-кеуегВаке Ао 1 3492 
22 Bolt, Hex 3/8 -16 UNC x 3 Long..................... е 2 --- 
23. :5расег uote wu Лоо лол 4 2353 
24 Bolt, Hex 1/4 - 20 ОМСх11оп0.....о. ы мцнцнвее 2 --- 
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DOZER CONTROL 
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DOZER CONTROL 


REF. PART 

NO. DESCRIPTION QTY. NO. 
1 Те АЛЕ Cel P= Lae ишы СТН ССТ ОО Ы 1 1222 
2 Lever, Dozer Control ............................................... нан нання 1 2994 
3 Joint, Ва!...................4.22222м00.0.0000 ата тт еыеы 2 1207 
4 Pin, Cotter 1/16 x 1/2 Long...................... ннн. 1 --- 
5 РІП: Се У заба еве пе би поло УО о 1 3230 
6 Pushrod, Dozer Уаіме..............2...200000..0.0 11 тата ыы 1 2423 
7 Nut» exces) 6224 ШМЕ л Tumasa ым ы a МЕМ ар еМ ЕМ ы нан 1 --- 
8 Yoke; Семе У е 1 1869 
9 Pin, Cotter 3/32 x 3/4 (опд ....о.. Н 1 --- 
109 Ри. Себ Е Е аЬ 1 3231 
11 (СОПаг: Пак о И е 2 1208 
12 Lever Weldment, Dozer Сото... 1 2997 
13 Pin, Roll 1/4 x 1-1/41оп0р....... а еее. ши 1 --- 
14 Вон, Нех 5/8 -18 UNF х 1-1/4 іопд.....л еее 2 --- 
15 Washer, Hardened Flat 5/8 Diameter .............аыы 2 --- 
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STEERING CONTROL 
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STEERING CONTROL 


REF. PART 

NO. DESCRIPTION QTY. NO. 
1 Column, Steering (includes item 2). иненнненененннене 1 4215 
2 Gables Form Button at n ды МИМ Аы МАСЫ Мы МАСМ МЫ ИМАМ АСАДЫ 1 4349 
3 Wheel, бісегіпп о... ех 1 4216 
4 Nut; Steering. М/левіскеосызлиомниЕн а АРЫНЫ ce Ede РО 1 4218 
5 Kit, Horn Button (includes items 61іо13...........Ш- 1 4217 
6 Сомег; Тот ВОО «oe Dele а ада A ААА ое tnt 1 4391 
7 Buttons о eee ee dtes Q ua ua РЕ ЕЕ РН RR GE: 1 4390 
8 Contact, Horns: iR Wee eU 1 4389 
9 Spring; GOntacb soon ласы алдыдан доа до e OL ЧАЈ ды лад e п eas 1 4392 
10 Retainer, Әргіпп............ли ыы ене 1 4388 
11 Spacer, Сопас......... лл и, ,өӨцпцттпжжми еее 1 4393 
12 «Screw; Horn Buttons oe Scan IA 3 4394 
135: tBlate; Stiker yore ertet err ener аа vere о а аа пи ВЛАК 1 4387 
14 Spinner Assembly, У/һеві.............аа”тш 1 2091 
15 Clamp, Соштп.. о... внвв«иеилии«еиуцнЦтееееемі nsns 1 2689 
16. «Sleeve; Golurin-. ааа М 1 2379 
17 Вон, Hex 3/8 - 16 UNC x 1-1/2 оп... аи әеч 4 --- 
18 Washer, Hardened Flat 3/8 Diameter .............ыш 4 --- 
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THROTTLE CONTROL 


REF. PART 

NO. DESCRIPTION QTY. NO. 
1 Pedal Assembly (includes Items 2 to 6)............ыы 1 3135 
2 Pedal Weldment, То !е.............. ии 1 3136 
3 Pin, Pedal Pivot...............cccccccccssssssseceeseeeeessesseeceeeeeseeseaaseeeeeeeseesaaaeeeeeeesseeeseeasaeeess 1 3137 
4 Block; klingen aae нады unen anaandaa aa daadaa адын asss ЖШ 1 1285 
5 Washer, Hardened Flat 1/2 Diameter .................................................................... 3 --- 
6 Pin, Roll 3/16 x 1 Іопд................................. е ғы. 1 --- 
7 Pin, Cotter 1/16 х 1/2 іопд........еетғямнеее 2 --- 
8 Pin; Се онаа 2 3132 
9 YOK е ЕКОЕ СТЫ АА ДА IE ы 2 3131 
10 Nut, Hex No. 10 - 32 МЕ. 2 --- 
11 Gables тюше ооо ие 1 3130 
12 Clamp, СаПе.......л...лллеиа ич ееееч 3 2628-19 
13 Bolt, Hex 3/8 -16 UNC x 1 1оп0.......лттыиөыттзж е 3 --- 
14 Washer, Hardened Flat 3/8 Diameter .................................................................... 12 --- 
15 Locknut, Hex 318 -16 UNC..................................................... a... .............. 5 --- 
16 Spring, Throttle Нецтп.........л әне 1 1966 
17 Вон, Hex 3/8 - 16 ОМС x 1 М1оп0..... ее 2 --- 
18 Bracket, Throttle Cable .......................................................... nennen nennen nna aan 1 3541 
19: UEGDMISrm——EE———————— 1 3086 
20 Bolt, Hex 3/8 - 16 UNC x 3/4 оп... тт е хе 2 --- 
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TRANSMISSION CONTROL 
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TRANSMISSION CONTROL 


REF. PART 

NO. DESCRIPTION QTY. NO. 
1 Ріп::СоНе/:3/323с3/РЕОпброосалсавигениеридиныи Se ied 4 
2 РІП Се Got КЕК ло e A AL AN да ш A да ЗА А М: 4 3161 
3 Lever, Speed Өліп....о........еааиетш”шеинххеее 1 2992 
4 Nut, Hex 1/4 - 28 ОМЕ................. лана 4 --- 
5 Cable: РЕВ СОПІГОЇ sss о ЕСЕН ee Ы MU TEN 1 2420 
6 Bracket, Transmission СаШе.......... никне 1 2725 
7 хоке Clevis аа А А th ute teh ль 4 2668 
8 Washer, Hardened Flat 3/8 Diameter ...........аааыш.: 4 --- 
9 Bolt, Нех 3/8 -16 UNC х2-1/41оп0...... еее 4 --- 
10 Cable, Speed Сопғо............ лғ 1 2421 
11 Joint: Ва М АҒЫ АҒА АҒЫ АҒЫ МА EI АА А СЕА И, er ЗА ГАЛА 4 1207 
12 Вон, Hex 5/8 18 UNF x 1-1/4іопд........ е КҚКӨәеее 4 --- 
13 Lever Weldment, брееі..............теыне 1 2996 
14 Washer, Hardened Flat 5/8 Diameter .............аыы 4 --- 
15 Collar она н Аа М од ои А А АА АА АН 2 1208 
16 Pin, Roll 1/4х1-1/41оп0...... ии Әде е гы. 2 --- 
17. -КеуегМеіітелірсНесролсво;з;)омирвеиямени ыда енде ЫМ 1 2995 
I9: 3beversP:n.Shifbes оо салсақ оа он КА а а ЧО а q ы ы ы a аса. 1 2993 
19, Knob:-Harids SA МА дылы кыны о ьо аны ИСА 2 1222 
20 Grommet, Ниррег.............тт е 2 3848 
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WIRING DIAGRAM 


RESISTOR DIODE (500) VP25K СО) 1253 HORN BUNTON 
- — ENGINE OIL CONVERTER 42175 HEATER-HORN HARNESS 2473 avait 
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HORN š | 
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HARNESS % HEAD 
3240 H ALTERNATOR LIGHT 
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9 BATTERY = > 
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и 2 
мм EE 
g о 
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it ПО REM INEO КО Е | 
1 GROUND Am 2 2504 () 
саки p Ë GROAN E CAB SOCKET 
CABLE (~) STARTER ( У (RED) | 
27 и |. WARNING 
+ 1450: jur СЕН ДӨЖ» LIGHT 3286 Jr 
й |; 

НЕАН 7 НЕАО 
LIGHT (RED) 3418 WARNING LIGHT 
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ТОУ/ НООК 


ВЕЕ. PART 
NO. DESCRIPTION QTY. NO. 
1 Tow Hook Assembly (includes items 2 апа 3)...................................................... 1 3218 
2 Pin, Cotter 3/16 x 2-1/2 іоп0о....... гл 1 --- 
3 Pin; TOW HOOK z a u u ко И ОИ И aa И ОАЕ И АА olas 1 3222 
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MISCELLANEOUS ACCESSORIES 


REF. PART 
NO. DESCRIPTION QTY. NO. 
1 Manual Set, Parts/Service/Operation (includes items 2 to 4)................................. 2 3600 
2 Manual Parts: u ee Чекови te eee erede декор ето eh ылы ыы 2 3680 
3 Мапһиаі5ерлселенынынымининнипнцавинымдыны ыы ықы нына ыы 2 3681 
4 Manual, Operation ......... лл ее 2 3682 
5 BOOK: оо АКТТЕР ИРЕ ТТТ НК” 1 3792 
6 Washer, Countersunk Screw 1/4 Diameter ........... ашы. 6 --- 
7 Screw, Slotted Countersunk 1/4 - 20 UNC х 3/4 Гопд............................................ 6 --- 
8 Bag; -Acéessoty: АР КЕСЕКТЕР ни нання 1 3674 
9 Link Assembly, Safety .......о........ ааа 2 2628 
10 Sling Assembly, Machine ІПІНіп0......еғыə --- 3770 
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SERVICE MANUAL 


This manual contains complete information on components used in the manufacture of machine model K300, serial 
number range 9001-9075. 


MODEL IDENTIFICATION 


The machine model and serial number appear on a metal plate attached to the left hand side of the rear frame, located 
directly below the operator station. 


MACHINE MODEL No. K300 MACHINE SERIAL No._SPARE COPY 
ENGINE MODEL CATERPILLAR 3208 ENGINE SERIAL No. 
BOOK PART No. 3681 BOOK No. А 098 


LOCATION OF SERIAL NUMBERS 


MACHINE: As described above and also stamped on the left rear frame structure, forward of the operator 
position, outlined in red. 

ENGINE: Right rear (lower) corner of engine. 

TRANSMISSION: Right front (lower) corner of transmission. 

AXLE: Centre of differential housing. 


PARTS ORDERING PROCEDURE 


1. The terms 'right папа" and ‘left папа" when referring to a machine component are determined by sitting in the 
operator's seat and facing toward front of machine. 


Order parts from the BOMAG distributor in your territory. 

Always provide the model and serial numbers of the machine and for assembly. 

Provide part number and complete description. 

Provide complete address of destination and specify clearly preferred shipping method. 
Confirm all telephone, telex or cable orders in writing. 

Engine parts should be ordered from the engine manufacturers’ authorized service dealers. 


Credit will not be allowed on parts unless they are returned to the BOMAG distributor from whom they were 
purchased. Distributors please refer to BOMAG 'Parts Return Policy’. 


9. Claims for shortages or errors will not be considered unless such claim is immediately reported on agent on the 
Bill of Lading whereupon full damage can be collected from the transport company. 


11. We do not accept liability for delay or damage to merchandise while in transit. Liability ceases once the shipment 
is accepted by the transportation company from whom receipt is received, acknowledging the good condition of the 
shipment when received by them. 
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GENERAL SPECIFICATIONS 
K300 - Caterpillar 3208 


ENGINE 
Make / Моде! E Caterpillar 3208 
Number of Суііпбегв. ....... Шы ҮН ӘРНРШеыеыН V-8 
BOIO iie tr ete ОО ОУУ О ООЛО tex рика ана Eo aan 4.5" (114 mm) 
Stroke ПЕРЕ 5" (127 mm) 
Displacement ERR 636 cu. in (10425 cc) 
Н.Р. @ RPM RM 21002800 
Lubrication 2... И Pressure feed 
Qil Capacity: E 2.5 Imp. gal (3 US gal) (11,4 lit) 
Епе! Capacity ac ана вн ом АА вон АНА nha chos Dhu S Ce DI Doo 66.5 Imp. gal (80 US gal) (302 lit) 
WelIghtaa д a о EA MAA MAC ГАЛА РА ЛА АНАНАС АНА ЛА ы 1225 16$ (556 kg) 
ELECTRICAL 
Battery хмалояиаранайанайанайлияйанайлиайанайаиайаиапанарлданатааады Two 12V-204 amp-hr 
AIternátor по КИК ОЛКО dt КК КККК КККК ОУ 12V-75 атр 
COOLING 
нач сг н ee ЫРЫ cae да доа, ees па пра, даа оо пона ра, доа а ано Round tube, fin type 
Coolant Capacity... nnne nnne nnne nennt nnne n nsn nennt 12.5 Imp. gal (15 US gal) (57 lit) 
Water Pump Сарасту ......аыакоҰ еее 60 Imp. орт (72 US орт) (273 lit min) 
UE II ОО а да наз Зад е а но оо а др оо Centrifugal 
Drive ME IN Belt 
Еап'діатеїв ого ii c er ee ЛЕТ И 22" (559 mm) 
Туре E ОООО УО ОУ СО УО УСУ С Blower - 4 blade 
FILTERS 
Engine: Oils ine We u AR tes: Replaceable cartridge 
ре. Replaceable cartridge 
апп О pads Replaceable cartridge 
Нуйгашис О es eee Р PEO О ИН I Р Replaceable cartridge 
ЕЕ! КОКК нед сред дрва лала алуан ыр ори раб Зоран MM MM Spin оп cartridge 


TRANSMISSION (with integral torque converters 


Маке/вөпевбхаодиясдаеаадавнавевавсеасиенрвагасавиоовнангин ED eO EE Clark 28000 
Speeds - Бормага: сосоаоасдасанлрецанававипаванивипинавивиларвя: 3 
ROVOT SO r esed о РЕ Gate у 3 
CONVERG о дво оно мода, E tu e t E Gite Sty 13" SS 
System Oil Сарасіїу.............................................. sees нан 8 Imp. gal (9.6 US gal) (36,4 lit) 
Rev. 760501 K300 
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SPECIFICATIONS: 


AXLES 

МакеТуре ...о и Кие Clark/Hypoid, outside planetaries 
Planetary Capacity (per planet) ................................ 1.6 Imp. gal (1.9 US gal) (7,3 lit) 
Differential Capacity................................................. 3.2 Imp. gal (3.8 US gal) (14,5 ІН) 

Total Lubricant per Axle ........................................... 6.4 Imp. gal (7.6 US gal) (28,2 lit) 
DRIVELINES 

Маке/Туре»: иене Spicer Universal Joint 

p M 1650 Series 

STEERING 

Makes Qua оа D Nope RUNE ИНОН Char-Lynn 

Уре nashan a eats s ma ОИ КИ E Articulated, full hydraulic Orbitrol system 
Pump Capacity @ 2800 АРМ................................... 11.8 Imp. gpm (14.2 US gpm) (53.7 lit / min) 
THROTTLE 

Өлер се ак a aha Пл п RE] Mechanical linkage over cable 

BRAKE 

Туре ло aI Hydro-mechanical 

Cylinder Сарасіїу..................................................... 0.13 Imp. gal (0.16 US gal) (0,6 lit) 
FRAME 


Separate front and rear frames connected by a center joint assembly providing 80° articulated steering and 30° 
oscillation. 


WHEELS Front Rear 

WIQtI q neha осо tete us 38" (965 mm) 30" (762 mm) 
Drum Diameter ........... ооо 48" (1219 mm) 48" (1219 mm) 
Outside Піатетег............а0 алалы. 64" (1626 тт) 64" (1626 тт) 
Number of Теевіһ........еШ 100 80 

Total Ваһавы........л.ағға- 360 Imp. gal (432 US gal) (1636 lit) 


OOA a алена Raise, hold, lower and float positions on lever 

МЛОІН PST 107.5" (2731 тт) 

[а/е] ET 32.5" (826 тт) 

Depth Below Ground Level....................................... 3.25" (83 mm) 

Height Above Ground Level нн... 36" (914 mm) 

zo One piece, replaceable, self-sharpening 

K300 Rev. 760501 
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SPECIFICATIONS: 


CLEANER TEETH 

Туре. Two-way, individual, adjustable, replaceable 
Сопвйгисиоп.............м22 ааа Cast manganese steel mounted on steel bars 
HYDRAULICS 

System Туре.....олеа---ә Open center 

System Сарасһу..........еие 48 Imp. да! (57.6 US gal) (218,2 lit) 

Dozer System Ргеѕѕиге............................................ 1500 psi (10335 kPa) (105 kg / sq. cm) 
Steering System Ргеѕѕиге........................................ 2000 psi (13780 kPa1/3 141 kg / sq. cm) 
Pump Capacity @ 2800 АРМ................................... 30 Imp. gpm (36 US gal) (136 lit / min) 
Мае s usus mutu ta vata vae ДАДА ДАР Да Sw edd: Gresen, double spool 

Steering Сугіпдег....о..ытеыь Two 3" (76 mm) x 23" (584 mm) stroke 
Dozer Gylindér u rrt rre terree 4" (102 mm) x 23" (584 mm) stroke 


GENERAL DIMENSIONS 


Overall Length with Blade in Top Position ................ 250" (6350 mm) 
Overall Length with Blade at Ground Level .............. 245.5" (6236 mm) 
Overall Width  - Ротън 107.5" (2731 mm) 
2 Ввай лин sada: 98" (2489 тт) 
Height less МіпаѕћіеГа............................................. 100.75" (2559 mm) 
Height with Windshield............................................. 121.5" (3086 mm) 
УҮһесіраве.........еааа- 118"(2997 тт) 
Ground СІеагапсе................................................... 19" (483 тт) 
Total Меідіт.........л.лл.м2ғы 35,000 Ibs. (15876 kg) 
Steering Angle.......................................................... 40°, left and right 
Oscillation Апде.....о...:е. 30° 
иго Ради: iain ни ee ee 108" (2743 mm) to inside wheel 
SPEEDS 
Forward and Reverse - 1 $Ї................................. 3.5 MPH (5,63 km / hr) 
“2 ng. aeta eds 5.5 MPH (8,85 km / hr) 
ОРО 7.0 MPH (11,3 Кт / hr) 
INSTRUMENTS 
Transmission Oil Temperature Gauge Alternator Warning Light 
Converter Oil Pressure Gauge Tachometer 
Engine Oil Pressure Gauge Hourmeter 
Engine Water Temperature Gauge Ammeter 
LIGHTING 
Double Seal Beams, Front and Rear Ammeter Gauge Light 
Dash Panel Light Converter Oil Pressure Gauge Light 


Engine Oil Pressure Gauge Light 
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SPECIFICATIONS: 


MISCELLANEOUS ACCESSORIES 


TOo0l:BOX ышы ауды ды ашыса ылды ы башды а 


Air Filter Restriction Indicator 
Hydraulic Tank Level Gauge 
Fuel Tank Level Gauge 
Windshield 

Fan Guard 

Tow Hook 

Horn 


K300 


Heavy duty contoured foam rubber, with adjustable hydraulic 


suspension mechanism and seat belt. 


Locking tool box with grease gun and tool kit. 
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MAINTENANCE 


MAINTENANCE AND LUBRICATION 


CONTENTS: 


Maintenance Schedule............................... 
Lubrication Diagram................................... 
Lubricants Specification Спан.................... 
General Maintenance Instructions .............. 
Storage Ргосеаиге.................................... | 
Torque Specifications for Fasteners ........... 
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MAINTENANCE SCHEDULE 


DESCRIPTION 


CHECK OIL LEVEL 


ИНЕШ 
Иен 
-CHECK BATTERIES ОМ. | | ЕЕЕ 
| CHECK ANTI-FREEZE |X| | | 
| CHECK AIR INLET HOSE AND CONNECTIONS | | |x ЕН 
| CHECK RAD HOSE AND CONNECTIONS | |х| ЕЕ 
| STEAM CLEAN RADIATOR [Ој аав | | | 
CLEAN AIR FILTER ог А.Н. 

Eoi taie ГРА 
| НЕТЕСНАЊЕ | — — Г | | jx] р | 
БЕНЕН fat ИШ 
Е a ee НЕЕ Е Ве Ве 
|CHANGEFUELFILTER = | | | (х | | 
БЕЗ КИСЕ Ed VENE LE PE ЕНЕ ПРИ НЕЗ SOR 
[CHECK THROTILELINKAGE 8 — — — | — [| | [X| | | 
r=  nmik |. | 
|VALVEADJUSTMENT O O | || |] | | 

rr ПП РО [ү | | 
| CHECK FAN HUB AND FAN MOUNTING | | | | | (x | 


CHECK ENGINE MOUNTS 


TRANSMISSION 
50 
25 
ep 
mg 

8 
о 
о 
2 
< 
3 
З 
2 
о 
+ 
5 
2 
2 
8 
о 
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DESCRIPTION 


CHECK WHEEL MOUNTING NUTS (450 ft-Ibs/62 т-ка) 


CHECK AXLE MOUNTING NUTS (700 #-165/97 9) 


CHANGE ОП. 
ADJUST WHEEL НОВ BEARING PRELOAD 


AXLES 


CHECK HOSES AND CONNECTIONS 


CHECK FOR CYLINDER LEAKAGE 


HYDRAULIC 


DRAN AND CLEAN HYDRAULIC TANK | | | | |x} 
[CHECK HYDRAULIC PRESSURE — — — | | | | [*| 
б лы ы 


VISUAL INSPECTION FOR LEAKS 
GREASE ALL POINTS ACCORDING TO CHART 


CHECK DIFFERENTIAL AND PLANETARY OIL LEVEL 


CHECK DIFFERENTIAL FLANGE BEARING END PLAY 
(if any, adjust preload) | 


UR 
[GHANGE HYORAULIC FILTER | | | [X| ] 
[CHECK PUMP MOUNTING BOLTS | — — — | — [ ЕС е! 


CHECK BRAKE CYLINDER FLUID LEVEL ` 
CLEAN DEBRIS FROM UNDERCARRIAGE 
INSPECT MOUNTED PARTS 
INSPECT ROPS BUSHINGS AND PINS 


GENERAL 


ADJUST PARKING BRAKE LEVER 
ADJUST CONTROL LEVERS AND LINKAGES 
STEAM CLEAN MACHINE | 


CHECK FRAME & DOZER WELDMENTS 


NOTES: 


1. COMPLETE OIL AND FILTER CHANGE HAS ТО BE DONE AFTER THE FIRST.50 HOURS. 


2. Detailed instructions follow the schedule. 
3. А.В. — As Required. 
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LUBRICATION DIAGRAM 


STEERING CYL. 

(BOTH SIDES) 
= 

| 


GREASE ALL NIPPLES 
EVERY 50 HOURS 


(9 (і) (29) (4Х9ХӨ (909 (020029) 


DOZER DRIVE SHAFTS 
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LUBRICANTS SPECIFICATION CHART 


CAPACITY VENDOR EQUIVALENTS 


CHANGE 


A SPECIFICATIONS 

APPLICATION | (HOURS) | тер 2 BP. E GULF | MOBIL | SHELL | TEXACO 
SUPERIOR LUBRICANTS TEXACO 

ENGINE (SERIES 3) | GULFLUBE ХНВ MOBIL URSA LA-3 


MOTOR OIL 
SAE 10W30 


MIL-L-21048, MS 68-69 
MIL-L-45 199A 
1.85% MAX. ASH 


SUPER DUTY 
SAE 30 


DELVAC 1330 


NLG1 No.2 SHELL 


ALVANIA 
No. 2 


TEXACO 
MOLYTEX No. 2 


3-596 ТО МИЛ 7866 


No. 2 DIESEL FUEL — MIN. СЕТАМЕ No. 40 (ASTM D-613) — МАХ. 1% SULFUR BY WEIGHT 


CLEAN WATER (LOW MINERAL CONTENT) WITH ANTI-FREEZE AND RUST INHIBITOR 
ADDITIVES — DO NOT USE ANTI-LEAK ADDITIVES. 


% 
° 


DISTILLED WATER IF AVAILABLE — CLEAN WATER WITH LOW MINERAL CONTENT 


AUTOMATIC 
TRANSMISSION 
FLUID TYPE A 


GULF 


AND TORQUE 
CONVERTER 


ч 
ы 


Е55О 


ОМАТІС 
АОТОМАТІС Dn 


SHELL 


MASTER BRAKE 
CYLINDER 
AXLE [DIFFERENTIAL] 
[per axie] 
AXLE[PLANETARY] 
[per ріапеї) 


ARTICULATE 
BEARINGS 


AND 
DRIVE 
SHAFTS 


> 


0.15 


- 
wo 


57.6 


- 


o 


SUFFIX A 
OR DEXRON 


MIL-L-10 324 A SAE 90 
EXTREME PRESSURE 


EP SCL 
SULFO-CHLOROLEAD 


HYDRAULIC OIL 
VISCOSITY 158-100°F 
Suv 43.5-210"Ғ 
GRAVITY 32° АРІ 


мат No. 2 

D POINT 373*F 

TYPE L1-CA 
VISCOSITY 1183-100°F 
Suv 87-210°F 


BP ENERGOL 


TRANSMISSION 


NUTTO H44 


ESSO GREASE 


TYPE DEXRON 


GULF 47-906 MOBILUBE 
GEARLUBE SCL} 46 SAE90 
SAE 90 


GULF 
HARMONY 44 
HYDRAULIC 
OIL 


MOBIL 
DTE OIL 24 


GULF CROWN 


ENERGREASE| BEACON No. 2 | GREASE EP-2 


DONAX T6 


SHELL 
TELLUX 27 


SHELL 
ALVANIA 
No.2 


FLUID 


TEXACO 
MULTIGEAR 
EP85W-90 


TEXACO 
RANDO OIL 
HDA or 

HD 32 / 150 


TEXACO 
MULTI-PURPOSE 
GREASE No. 2 


MACNA 
BG 


NOTE: Other suppliers may be used providing above specifications are met. 
Machine originally filled with TEXACO products. 
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GENERAL MAINTENANCE 


SERVICE TIPS 

1. Always park machine on level ground, set 
parking brake and lower blade unless otherwise 
stated. 

2. When disassembling components, 
cleanliness is essential. Always place parts in order 
of disassembly for easier assembly. Use new 
gaskets and O ring seals when reassembling. 

3. Always disconnect the batteries during 
service operations. NEVER weld on the ma- chine 
with batteries connected. 

4. When welding on the machine, always 
ground on the same component (e.g. front frame, 
rear frame, wheel) as you are welding on. 
Grounding through bearings will damage them. 

5. |f service operation requires the batteries to 
be connected, remove the key from the start switch. 
If engine running is a requirement, block the wheels 
and connect safety links 

ма 2 


qe 


Safely Links Installed 


6. The terms "right", "left", "front" and "rear" 
when referring to a machine component are 
determined by sitting in the operators seat and 
facing toward front of machine. 

7. Refer to corresponding parts section for parts 
breakdown and assembly sequence. 


GENERAL MAINTENANCE INSTRUCTIONS 

Daily: 
VISUAL CHECK FOR LEAKS in hoses, cylinders, 
tanks etc., should be made daily. Unexplained leaks 
or spills must be carefully Investigated апа 
corrected. Also inspect general machine for 
noticeable damage. 


Rev. 760501 


50 Hours: 
GREASE ALL FITTINGS according to 
LUBRICATION DIAGRAM with proper lubricant 
(refer to LUBRICANTS SPECIFICATION CHART). 
Before servicing machine, always wipe dirt and 
foreign material from grease fittings. 

тарана пик 


| Center Joint Lubrication 


CLEAN DEBRIS FROM BELLY PANS AND AXLES 
to prevent damage to drive train. 

100 Hours: 

INSPECT ALL MOUNTED PARTS for looseness or 
noticeable damage. 


200 Hours: 

CHECK FOR LOOSE NUTS AND BOLTS. 

Mounting bolts, especially on such components as 
engine, transmission, ритр, steering gear and 
drive shafts will occasionally work loose and may 
cause unnecessary wear or even structural damage. 
Replace damaged or missing fasteners and tighten 
loose bolts according to TORQUE 
SPECIFICATIONS CHART. 


400 Hours: 

STEAM CLEAN MACHINE every 400 hours or 
periodically as required. Dirt accumulation may 
become detrimental to machine operation. Protect 
alternator and starter motor by covering them before 
steam cleaning. Steam is recommended as the most 
effective method but If unavailable, use a spray of 
mineral spirits or similar solvent which is non-harmful 
to hoses or exposed electrical harnesses. 


800 Hours: 

INSPECT FRAME AND DOZER WELDMENTS for 
cracks or noticeable damage. Structural damage 
should be repaired immediately to prevent further 
damage. 


Note: For further maintenance instructions, peculiar 
to a machine component, refer to component In 
applicable service section. 
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STORAGE PROCEDURE 


If machine is to be stored for any period or indefinite 
length of time (MAXIMUM 6 months), perform the 
following service functions. 

1. Store machine in dry area with wheels оп 
blocks and blade lowered onto blocks. Put gear 
levers in neutral position. 

2. Steam clean entire machine, paying special 
attention to engine and wheels. | wheels are по! 
properly cleaned, built-up material may harden and 
result in broken cleaner teeth. 

3. Complete full maintenance checks. Include 
checking all fluid levels, coolant anti-freeze 
protection, grease all fittings, and lubricate control 
levers, linkages and cables. 

4. Drain any water from fuel system. Fill fuel 
tank to avoid formation of condensation. 

5. Operate engine until thoroughly warm. Stop 
engine, shut fuel tank drain cock and disconnect fuel 
lines to engine fuel filter and injector drain line. Fill 
two containers, one with diesel fuel (refer to 
LUBRICANTS SPECIFICATION CHART) and a 
second with preservative oil US Military Spec MIL-L 
644 Type P9. Preservative Oil to this specification is 
Daubert Chemical Co.,  Nox-Rust No. 518 or 
equivalent. 

Start engine with fuel line to filter using diesel 
fuel with injector drainline flowing into same 
container. After engine is running smoothly, switch 
fuel line to container with preservative oil. Operate 
engine for five to ten minutes on preservative oil, 
then stop engine and reconnect fuel lines. 

Brush or spray rust preventive compound 
conforming to Type P-2, Grade 1 or 2, US Military 
Spec MIL-C-16173C on all exposed,  unpainted 
engine surfaces. 

Spray lubricating oil into intake manifold while 
cranking engine slowly. 

Cover all engine openings with heavy paper and 
tape. Bar engine crankshaft two or three revolutions 
each three or four weeks. 

6. Set parking brake. 

7. Remove batteries; store in warm place and 
recharge every 6 months. 

8. Brush or spray rust preventive compound on 
chrome and polished surfaces-gauges, cylinder 
rods, etc. 

9. Remove key and close starter switch 
protector cap. Cover seat and entire operator station 
with tarp if available. 

10. Tag machine as "IN STORAGE'" and include 
date. 
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Protecting Dozer Cylinder Rod | 


OUT OF STORAGE SERVICE 
To prepare a stored machine for service: 

1. Clean any accumulated dirt from exterior of 
engine. Remove covers and tape. 

2. Use suitable cleaner to remove rust 
preventive compound from engine and machine 
surfaces. 

3. Change engine oil and filter. 

4. Flush and refill cooling system. Use а 
suitable antifreeze with rust inhibitor added if 
required. По not use antifreeze with апШеак 
additives. 

5. Reinstall and reconnect batteries. 

6. Complete full maintenance checks. Include 
checking all fluid levels, grease all fittings and 
lubricate all control levers, linkages and cables. 

7. Bleed fuel system. Ореп fuel tank drain 
cock. 

8. Release handbrake. Start engine and warm 
up as recommended (refer to PRESTART AND 
STARTING PROCEDURE and WARM-UP CHECKS 
in OPERATION MANUAL). 
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SAE 
GRADE 
NUMBER 


NOMINAL 
THREAD 
SIZE 


1/4 - 20 UNC 
28 UNF 
5/16 - 18 UNC 
24 UNF 
3/8 - 16 UNC 
24 UNF 
7/16 - 14 UNC 
20 UNF 
1/2 - 13 UNC 
20 UNF 
9/16 - 12 UNC 
18 UNF 
5/8 -11 UNC 
18 UNF 
3/4 - 10 UNC 
16 UNF 
7/8 - 9 ОМС 
14 UNF 
1 - 8 UNC 
14 UNF 
NOTES: 


TORQUE SPECIFICATIONS FOR FASTENERS 


O 


Grade 2 Grade § Grade 8 
Torque Specifications in ft.-fbs. (m-kg} 
LUBRICATED LUBRICATED “LUBRICATED | 
OR PLATED OR PLATED OR PLATED 
5 (0,69) 4 (0,55) 8( 1,1) 5 ( 0,69) = 
6 (0,83) 5(0,69) 10( 1,4) 6 ( 0,83) = 
11 (1,5 } | 8(1,1) 17 ( 2,4) 11(1,5) = 
13 (1,8 ) 10 (1,4 ) 19 ( 2,6) 15( 2,1) - 
18 (2,5 ) 13 (1,8 ) 31 ( 4,3) 22( 3,0) 45 ( 6,2) 30 ( 4,1) 
20 (2,8 ) 15 (2,1 ) 35 ( 4,8) 25 (| 3,5) 50 ( 6,9) 35( 4,8) 
28 (3,9 ) 19 (2,6 ) 49 ( 6,8) 35 ( 4,8 ) 70 ( 9,7) | 50( 6,2) 
30 (4,1 ) 22 (3,0 ) 55 ( 7,6) 40( 5,5 ) 80 ( 11,1) 60( 8,3) 
39 (5,4 ) 27 (3,7) 75 (10,4) 60( 8,3) | 105 ( 14,5) 80( 11,1) 
41 (5,7 ) 28 (3,9 ) 85 (11,8) 65( 90) | 120 ( 16,6) 90 ( 12,4) 
- - 110 (15,2) 80 (11,1 ) | 155( 21,4) | 115( 15,9) 
- - 120 (16,6) | 90 (12,4 ) | 170( 23,5) | 130 ( 18,0) 
- - 150 (20,7) | 115 (15,9 ) | . 210 ( 29,0) | 160 ( 22,1) 
- - 170 (23,5) | | 130 (18,0 ) | 240 ( 33,2) | 180 ( 24,9) 
- - 270 (37,3) 200 (27,7 ) 375 ( 51,9) | 285 ( 39,4) 
| = - 295 (40,8) | 225 (31,1) 420 ( 58,1) | 315 ( 43,6) 
- - 395 (54,6) 295 (40,8 ) 605 ( 83,7) | 455 ( 62,9) 
- - 435 (60,2) 325 (44,9 ) 675 | 93,4) | 500 ( 69,2) 
= == 590 (81,6) 445 (61,5 ) 910 (125,9) 685 ( 94,7) 
- - 660 (91,3) 485 (67,1) 990 (136,9) 745 (103,0) 
ees 


0) 


1. Use torque values listed above unless otherwise noted. 
2. Use of Loctite classes the fastener as lubricated, 


3. Fasteners threaded into components of a softer material (e.g. aluminum, zinc) may require reductions in 
torque specifications. 
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CAUSE 


ENGINE FAILS TO CRANK 
OVER: 


1. Dead battery 


2. Machine in gear 
neutral 


3. No electrical current to start 


switch 


4. Defective neutral start switch 


5. Defective starter relay 


ENGINE CRANKS OVER BUT 
FAILS TO START: 


1. Insufficient fuel 


2. Restricted fuel flow 


3. Water in fuel 


4. Insufficient air 


5. Fuel solenoid not opening 


6. Low engine compression 
ENGINE RUNS ROUGH: 


1. Air system 
2. Fuel system 


K300 


TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Low electrolyte reading 


Forward-reverse lever not in 


Electrical system inoperative 


No electrical current to starter 
relay 


Electrical current but no 
operation 


Low fuel level reading 


a) Dirty fuel filter 

b) Restricted or broken fuel 
lines 

с) Аігіп fuel system 


Excessive black smoke while 
cranking engine 

No smoke while cranking 
engine 


a) Excessive black smoke 
b) Low compression reading 


a) Dirty fuel filter 

b) Restricted or broken fuel 
lines 

с) Аігіп fuel system 


d) Water in fuel 
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REMEDY 


Charge battery 


Select neutral position 


Check wiring from starter 
relay to ammeter for broken 
circuit 

Check by installing a jumper 
wire across neutral switch. 
Replace if defective. 

Check for proper ground. 
Replace if defective. 


Fill fuel tank 


Change fuel filter 

Blow out all fuel lines with 
compressed air 

Replace damaged lines 

Locate and correct leak 

Bleed fuel system 

Drain, clean and refill fuel 
tank 

a) Check for intake restriction 
b) Change air filter element 


a) Release handbrake 

b) Check wiring from ignition 
switch to fuel solenoid for 
broken circuit 

c) Check fuel solenoid for 
proper operation 

Refer to engine manual 

Refer to engine manual 


Check for air intake restriction 
Change fuel filter 

Blow out all fuel lines with 
compressed air 

Locate and correct leak 

Bleed fuel system 

Drain, Clean and refill fuel 
tank 
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CAUSE 
EXCESSIVE ENGINE NOISE: 


1. Worn or damaged engine 
components 


2. Engine mounts 


3. Loose or worn fan belts 


EXCESSIVE ENGINE 
VIBRATION: 


1. Faulty vibration mounts 

2. Unbalanced or loose flywheel 
ENGINE SMOKES: 

1. Insufficient air 


2. Insufficient fuel 


3. Restriction in exhaust 
4. Excess lubrication oil 


LOW ENGINE OIL 
PRESSURE: 


1. Defective oil pressure gauge 


2. Insufficient oil flow 


3. Diesel fuel in lubrication oil 


4. Oil pump malfunction 


5. Cooling system malfunction 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Black or gray smoke 


Black or gray smoke 


Black or gray smoke 


White or blue smoke 


a) Insufficient coolant 
b) Dirty radiator 


c) Dirty engine 
d) Loose or worn fan belts 


20-2.2 


REMEDY 


Inspect and replace damaged 
parts. Refer to engine manual 


Inspect and replace damaged 
engine mounts. Torque 
fasteners 


Replace or adjust belts 


Inspect and replace mounts if 
necessary 
Tighten flywheel 


Check for intake restriction 


a) Check for fuel line 
restriction 
b) Refer to engine manual 


Inspect and correct 


Remove extra oil 


Install new gauge 


a) Check oil filter, changing if 

necessary 

b) Oil suction line restriction 

с) Lowin crankcase oil 

d) Wrong grade of oil for 

weather conditions 

Locate and correct leak. 

Change lubrication oil and 

filter 

a) Replace oil pump suction 

pipe 

b) Clean or repair oil pump 

relief valve 

c) Repair or replace oil pump 

Check coolant level, adding if 

necessary 

Steam clean radiator 

Steam clean engine exterior 

Replace or adjust fan belts 
K300 


CAUSE 


COOLANT TEMPERATURE 
TOO HIGH 


1. Defective temperature gauge 


2. Defective thermostat 
3. Defective water pump 


4. Restricted or damaged water 
line 


5. Restricted air flow through 
radiator 


6. Insufficient coolant 


COOLANT IN LUBRICATION 
OIL: 


1. Defective oil cooler 
2. Failure of cylinder head gasket 


3. Cracked or defective cylinder 
head or block 


OIL IN COOLING SYSTEM: 
1. Defective oil cooler 


2. Failure of cylinder head 
gasket 


LOSS OF POWER: 
1. Air system 


2. Fuel system 


3. Excess engine lubrication 
oil 


4. Insufficient transmission 
fluid 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


a) Airin fuel system 

b) Dirty fuel filter 

с) Restricted or broken fuel 
lines 

d) Water in fuel 


e) Cannot reach governed 
RPM 


High reading on dipstick 


Low reading on dipstick 
level 
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REMEDY 


a) Check gauge grounding 
b) Check ії sender lead is 
shorted to ground 

c) Replace defective gauge 


Replace thermostat 
Replace water pump 


Inspect rad hoses, changing if 
necessary 


a) Remove restrictions 
b) Steam clean radiator 
с) Inspect and adjust fan 
belts 


Add coolant 


Replace oil cooler core 
Install new gasket 


Install new parts as necessary 


Replace oil cooler core 


Install new gasket 


Check for air intake restriction 


Locate and correct leak. 
Bleed fuel system 

Change fuel filter 

Blow out all fuel lines with 
compressed air. 

Bleed fuel system 

Drain, clean and refill fuel 
tank 

Check and adjust throttle 
linkage 


Remove extra oil 


Fill transmission to proper 
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TROUBLE-SHOOTING GUIDE 


CAUSE INDICATED BY 
ENGINE RUNS BUT MACHINE 
WILL NOT DRIVE IN EITHER DIRECTION: 


1. Insufficient transmission Low reading on dipstick 


fluid 

2. Faulty transmission control = 
linkage 

3. Plugged charge pump Low or zero charge pressure 
suction line or filter and filter 

4. Defective charge pump or Low or zero charge pressure 
relief valve 

5. Defective fiber ring gear Zero charge pressure. 


Hydraulic system inoperative 
MACHINE OPERATES IN ONE 
DIRECTION ONLY: 

1. Defective control linkage З 
2. Defective clutch pack Low or zero clutch pressure 
TRANSMISSION OVERHEATS: 


1. Insufficient transmission 
fluid 


Low reading on dipstick 
2. Insufficient cooling 


Dirty or plugged cooler 


3. Insufficient oil flow thru 
cooler 


Low gpm reading 
4. Transmission brake not Š 
released 


5. Plugged charge pump 
suction line or filter 


Low charge pressure 


6. Defective charge pump or Low charge pressure 
relief valve 

TRANSMISSION PRESSURE 
SYSTEM ANALYSIS: 

1. Lowoil level Converter out pressure low 
Clutch pressure low 

2. Cooler or system restriction Converter out, pressure high 
Cooler out pressure drop low 


3. Defective pump or relief a) Converter out pressure low 
valve Converter pressure low 
Clutch pressure low 


b) Converter pressure high 
Clutch pressure high 
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REMEDY 


Fill transmission to proper 
level 


Check all linkage and cables 
for proper adjustment 


Replace or clean suction line 


Replace defective assembly 


Remove engine and replace 
ring gear 


Check and adjust 


Refer to transmission service 
manual 


Fill to proper level 


Remove transmission oil 
cooler and clean rad and 
cooler assembly 

Remove and flush oil cooler 


Check control and adjustment 


Replace or clean suction line 
and filter 


Replace defective assembly 


Fill to proper level 


a) Check cooler hoses for 
restriction 

b) Clean cooler 

c) Replace defective cooler 
Repair or replace defective 
pump or relief valve 


Repair or replace defective 
relief valve 
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CAUSE 


4. Defective control valve 


5. Defective converter 


6. Plugged filter or suction 
screen 


7. Worn or damaged clutch 
seal rings 


TRANSMISSION OIL FLOW 
SYSTEM ANALYSIS: 


1. Cooler or system restriction 


2. Defective pump 


3. Plugged filter or suction 
Screen 


DRIVELINE VIBRATION OR 
NOISE: 


1. Lack of lubricant 


2. Backlash due to worn 
bearings 


3. Үокев not In line 

4. Out of balance drive line 
HYDRAULIC SYSTEM 
INOPERATIVE: 


1. Insufficient hydraulic fluid 


2. Plugged suction line or filter 
filter 


3. Defective pump or relief valve 


4. Defective fiber ring gear 
ring gear 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Converter pressure low 


Converter pressure low 


Converter and clutch pressure 
low 


Clutch pressure low 


Flow reading low 


Flow reading low 


Flow reading low 
suction screen 


Low level reading 


Low or zero pressure reading 


Low or zero pressure reading 


Machine will not drive 


20-2.5 


REMEDY 


Repair or replace defective 
control valve 


Repair or replace converter 


Clean or replace filter or 
suction screen 


Replace clutch seal rings 


a) Check cooler hoses for 
restriction 

b) Clean cooler 

c) Replace defective cooler 
Repair or replace pump 


Clean or replace filter or 


Grease drive line fittings 
Replace bearings 
Separate drive line and 
reassemble correctly 


Disassemble drive line, clean 
and replace defective parts 


Fill to proper level 


Replace or clean suction line 


Replace defective unit 


Remove engine and replace 
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CAUSE 
DOZER NOT OPERATING: 
1. Faulty control linkage 


2. Worn or damaged control 
valve 


3. Defective dozer cylinder 


HYDRAULIC BRAKES 
INOPERATIVE: 


1. Insufficient fluid In master 
cylinder 
2. Defective master cylinder 


3. Defective transmission 
cylinder seals 


4. Defective brake spool valve 
or seals 

STEERING DIFFICULT OR 

INOPERATIVE: 


1. Oil level Is low 


2. Dirt In system 


3. Plugged line 


4. Worn sleeve, spool or orbit 
gear 


5. Defective pump or actuator 


6. Linkage or valve binding 


7. Lines hooked up incorrectly 


8. Orbit gear misaligned 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Low or zero pressure to dozer 
cylinder 


Blade drops when the control 
lever 15 in the hold position 


Pedal goes slowly to floor and 
fluid level remains constant 
Pedal goes slowly to the floor 
and fluid level decreases 
(Note: No external leaks) 
Pedal goes slowly to the floor 
and fluid level decreases 
(Note: No external leaks) 


Slow or hard steering 


a) Slowor hard steering 

b) Continuous steering wheel 
rotation 

Slow or hard steering 


Slow or hard steering 


a) Slowor hard steering 

b) No response 

a) Steering wheel does not 
center 

b) Continuous steering wheel 
rotation 


Wrong response to steering 
wheel 


Wrong response to steering 
wheel 
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REMEDY 


Check all linkages for proper 
adjustment 
Replace defective unit 


Replace or repair dozer 
cylinder 


Refill master cylinder and 
bleed brakes 

Note: Use only Type A trans. 
fluid 

Replace or repair master 
cylinder 

Remove transmission brake 
assembly and replace seals 


Remove brake spool valve 
and replace seals 


Fill to proper level 


Drain, flush and refill with 
clean fluid 


Check lines 
Check and replace 
Repair or replace defective 


pump or actuator 
Realign linkage or valve 


Reconnect lines 


Realign orbit gear 


K300 


CAUSE 
9. Defective steering cylinder 
ALTERNATOR WARNING 
LIGHT ON: 
1. Key on-engine not running 


2. Key on-engine not 
accelerated 


3. Worn or damaged alternator 
belt 


4. Charging circuit malfunction 


K300 


TROUBLE-SHOOTING GUIDE 
INDICATED BY 


a) Slow steering operation 
b) Oil leaking from seals 


Alternator not charging 


Koehring Canada Limited 
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REMEDY 


Replace or repair cylinder 


Depress throttle pedal 
a) Adjust belt tension 
b) Replace worn belts 


Check charging circuit 
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DOZER BLADE 


DOZER REMOVAL: 


1. Park machine on level ground, set parking 
brake, lower blade, and block wheels. 
2. After removing cotter pin from lower dozer 
cylinder clevis pin, remove clevis pin and retract 
cylinder. | 
3. Block blade arms in position and remove =. 
dozer pin lock bolts. 
4. Press dozer pins out with caution, keeping 
from under dozer assembly at all times. 
5. With pins removed, carefully back machine 
away from blade assembly. 


~ LUBRICATION 
FITTING 


Dozer Cylinder Mounting to Dozer 


Dozer Mounting to Frame 


DOZER EDGE REPLACEMENT: 
1. Park machine on level ground with blade 
raised to top position and set parking brake. 
2. Block blade securely in position. 
3. Remove dozer edge retaining nuts and bolts. 
4. Remove dozer edge and install new dozer 
edge. If edge has already been rotated or if it is . 
cracked or damaged, install new dozer edge. Dozer Edge Installation 
5. Install new dozer edge retaining bolts and 
self-locking nuts. 
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СІ ЕАМЕН ТЕЕТН 
ADJUSTMENT: 


1. Loosen cleaner tooth mounting bolts. 

2. Move tooth forward until it is close to wheel 
but does not contact it. 

3. Move machine slowly forward to ensure that 
there is no contact at any point. 

4. Tighten all bolts to proper torque (refer to 
TORQUE SPECIFICATION CHART) and make sure 
that cleaner teeth remain centered. 

5. Drive machine slowly at first to ensure 
proper clearance of cleaner teeth. 

Caution: Wheels may require before adjustment, as 
hardened build-up of material may damage cleaner 
teeth. 


Cleaner Teeth Adjustment 


Cleaner Teeth 
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WHEELS 


CONTINUOUS 


TAPERED 
FLANGES. 


APEX WITH 
REPLACEABLE 
CAPS. 


WHEEL REMOVAL: 

1. Park machine on level ground, set parking 
brake and lower blade. 

2. Jack up each wheel individually, blocking 
securely so that wheels clear ground. 

3. Remove all wheel cleaner teeth and fenders. 

4. Attach hoist and sling to wheel and hold taut. 


Wheel Installation 
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Note: Mark wheels before removing for easier 
assembly. 


5. Remove wheel nuts and lift wheel from axle. 

6. Reverse procedure for installation, torque 
nuts to 450 ft-lbs (62 m-kg) and readjust wheel 
cleaner teeth. 


WHEEL INSTALLATION: 

When remounting wheels, care must be taken to 
install the wheel on the correct side. Wheels should 
be installed so that tooth pattern forms a diamond as 
illustrated below. 


Wheel Installation 
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WHEELS: 


WHEEL SHOE AND CAP REPLACEMENT: 

1. То remove wheel shoes or wheel caps use 
3/16" (5 mm) diameter arc-air stick (Canox 36022- 
033 or equivalent) on DC straight polarity а 
maximum voltage and 250 to 280 amps. Also 
required is an air line with approximately 80 psi (5, 6 
kg/sq. cm) pressure. 

2. After shoes or caps have been removed, 

clean mounting surface on wheel or wheel shoe with 
grinder and wire brush. 
Note: Prior to using any stick electrode, preheat 
components to approximately 200° F [93° C]. On all 
flex core wire use 35 С. Е. СО and on solid wire 
use 8 С. Ғ. COplus 20 С. F. argon. 

3. Welding shoe castings to steel wheel drum 
should be done with 3 1 32" (2, 5 mm) diameter flux 
core wire. | not available, use low hydrogen 7018 
electrode. 

4. Weld wheel shoe ends together with National 
Standard No. 116 .035" (0, 8 mm) diameter wire or 
1/ 8" (8 mm) diameter 7018 electrode. 

5. When welding wheel caps to shoes, use 1 
16" (1, 6 mm) T-5 flux core wire at 26-27 volts and 
250 to 280 amps. If not available, use 'McKay 1/8" 
(3 mm) diameter 110-18 or equivalent. 


K300 


WHEEL BALLAST: 

When soil compaction requirements cannot be met 
by conventional means, ballast may be added to the 
wheels to increase the applied compacting forces. 
Ballast material such as diesel fuel or calcium 
chloride may be added through the four cover plates 
on the side of the wheel. The wheel should be 
removed and put on its side to ensure completely 
filling the wheel. 


Warning: Always completely fill all wheels as surging 
caused by partially filled wheels may result in 
transmission, axle or driveline damage. 
The total ballast volume for a K300 is 360 Imp. 
gallons (430 US gal 1630 liters). At this volume the 
following ballast weights can be achieved: 
DIESEL FUEL 2500 Ibs /1200 kg 
WATER 

(with anti-freeze, anti-rust) 3500 Ibs / 1600 kg 
CALCIUM CHLORIDE AND 


WATER 4200 Ibs 11900 kg 
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20-5.2 


SEAT 


SEAT ADJUSTMENT: 2. The lever at the operator's left side of the 

UN seat suspension adjusts the firmness of the 
suspension. Lever to the rear for HEAVY, pointing 
up for LIGHT and in the midd DIUM. 


RIDE ADJUSTMENT | 


Seat Adjustment 


1. The adjustment knob at the front of the seat Seat Firmness Adjustment 
suspension controls the ride height of the seat. 
When looking down, а counter-clockwise rotation 
will raise the seat. 

3. Fore and aft adjustment of the seat is 
accomplished by lever on left side of seat. Push 
lever back to release the lock and allow the seat to 
slide on its rails. Release lever when desired 
position is reached and push seat back to ensure 
lock is engaged. 


Ride Height Adjustment 
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CENTER JOINT 


CENTER JOINT REMOVAL: 

1. Park machine on level surface, set parking 
brake and lower blade. 

2. Remove ignition key and disconnect battery 
cables. 

3. Remove front and rear fenders. 

4. Raise machine so that wheels clear the 
ground and securely block the machine. 

5. Remove cleaner teeth and wheels. 


6. Lower machine so that axles are on the 
ground and block machine securely. 

7. Remove front and rear floor plates. 

8. Close the fuel valve at the fuel tank and 
disconnect and cap fuel supply and fuel return hoses 
at the engine. Remove hose support bracket. 

9. Secure dozer blade at its lowest position, 
with control lever secured in the HOLD position. 
Disconnect and cap dozer hoses from the valve. 
Note: / is recommended to block the control lever In 
the HOLD position to prevent loss of hydraulic oil 
resulting from accidental movement of the lever. 

10. Remove cotter pins and both front steering 
cylinder clevis pins. 

11. Disconnect the drive shaft from the center 
joint yoke end. 

12. With the front and rear frame sections 
securely blocked, remove cotter pin, slotted nut and 
washer retaining the top vertical pin. This pin must 
then be pressed DOWNWARD for removal. Care 
should be taken not to damage the thread on 
removal. 


Top Center Joint Vertical Pin 
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Center Joint Vertical Pins 


13. Remove locking bolt and press out lower 
vertical pin. This pin will remove In either direction. 

14. With the rear frame section secure, the front 
frame section may now be moved forward and 
blocked to allow center Joint assembly to be 
removed. 


Lower Vertical Center Joint Pin 


15. Remove drive shaft assembly and drive 
shaft center bearing from center joint assembly. 

16. With the center joint assembly secured, 
remove locking bolt and press out horizontal pin 
towards the REAR of the machine. The pin cannot 
be pressed out towards the front as It will contact the 
front axle housing before it is clear. 

17. Remove horizontal thrust washers and lift 
out the center joint assembly. As the assembly Is 
being lifted out, the top must be tilted to the rear to 
allow the lower bearing plate to clear the front frame. 
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CENTER JOINT: 


TOP RETAINER 
FLANGE 


TOP 


VERTICAL 
PN 
THRUST zs 
WASHER | 
HORIZONTAL 
PIN 
LUBRICATION 
FITTINGS 


+ LOWER 
VERTICAL 
PIN 


Center Joint Assembly 
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2 HORIZONTAL ВЕ 

* CENTER Й 
1% JOINT PIN 

У ы. A 


Center Joint Horizontal Pin 


CENTER JOINT REPAIR: 

1. With the center joint assembly removed from 
the front frame, remove the top bearing retainer 
flange mounting bolts and retainer flange. Remove 
the two horizontal pin bearing circlips. 

2. With retainers removed, the bearings can 
now be pressed out for replacement. 

3. When replacing the bearings, it must be 
noted that only the two vertical bearings are the 
sealed type. Care must be taken that these are not 
installed as horizontal bearings. 

4. Check all pins for signs of wear and clean 
pin bosses on front and rear frames. 

5. Check and clean all grease hoses and 
passages. 

6. If bearings are replaced, check bearing 
grease channel alignment by greasing the assembly 
before it is installed in the frame. 


| Center Joint Grease Hoses 
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CENTER JOINT: 
CENTER JOINT INSTALLATION: 


1. Reverse removal procedure. 

2. When installing center bearing and front 
drive shaft assembly, make sure that the splined 
yoke end is in direct alignment with the front yoke 
end before installing retaining nut. 

3. When installing top vertical pin, torque the 
retaining nut to approximately 800 ft-lbs (110 m-kg) 
before aligning retaining hole and installing cotter 
pin. 


FRAME SEPARATION: 
Frame separation is made by completing steps 
1 thru 15, from the CENTER JOINT REMOVAL. 


Е: і Ë 


LOWER VERTICAL 
. PIN BEARING 


Center Joint 


K300 


30-1.3 


AIR CLEANER 


MAINTENANCE: 

Daily: 

CHECK DAILY AIR CLEANER RESTRICTION 
INDICATOR mounted on air cleaner inlet. The red 
flag in window rises as element loads with dirt. 
When the red flag reaches the top and is locked in 
position, clean or replace air cleaner element. 
Indicator is then reset by pushing reset button. 


50 Hours: 

INSPECT AIR INLET CONNECTIONS every 50 
hours for leaks or damaged tubing. If air by- passes 
the air filter and enters directly into the engine 
serious damage may result. 


100 Hours: 

CLEAN AIR FILTER ELEMENT every 100 hours or 
as indicated by .air inlet restriction gauge. For 
cleaning procedure, refer to air cleaner vendor 
booklet. 


200 Hours: 
CHANGE AIR FILTER ELEMENT every 200 hours. 
Refer to air cleaner vendor booklet. 


зр RESET BUTTON 


SIGNAL 


Air Cleaner Restriction Indicator 
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- Air Inlet Connections 


Removing Air Filter Element 


K300 
K300 


AIR CLEANER 


MOUNTING 


BAND 
AIR 
INLET 
HOOD 
EXTENSION 


RUBBER 
CLAMP 
RESTRICTION INDICATOR — 4 
Pa — | 
ЕШТЕН 
ELEMENT 


REDUCER 59 
СІАМР 59 


RUBBER 
ELBOW / 


Air Cleaner Assembly 
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Proper service improves 
Cuts operating costs 


FW Series Сусіорас" Air Cleaners 


The Donaldson FW Series air cleaner 
has only a minimum number of 

parts. The heart of the air cleaner is the 
Duralife® И double-life element which 
can be cleaned and reused, The air 
cleaner ís designed for fast, easy 
disassembly so that it may be serviced 
efficiently and quickly. 


A. Body Assembly — This sturdy shell 
contains the ducting and sealing surface 
of the alr cleaner. 


B. Duralife* И Filter Element — Тһе 
heart of the air cleaner consists of the 
initial separator (fins), the finat filter 
and the sealing gasket іп one cleanable 


and reusable part. Rigid manufacturing 


specifications and controls are the 


key to the built-in quality of this part. 


C. Baffle Assembly — Retains the dirt 
in the dust cup. 


D. Dust Cup is reservoir for dust 
separated from air stream by the 
Integral separator. The slotted baffle 
is an integral part of the separator 
which forms a barrier to hold dust in 
the cup. Dust cup can be equipped 
with a vacuator valve to dump collected 
dust automatically. 


ЕН Serles Сусіорас” Ан Cieaners 


The FH Series air cleaner is a low- 
maintenance cleaner featuring built-in 
pre-cleaner fins, Duralife* И primary 
element, and a "back-up" safety fliter 
element for extra protection. 


А. Body Assembly — Rugged construc- 
tion for long operating life. 


B. Safety Element — Ап added insurance 
policy which protects the engine In 
case of damage to the primary filter — 
also guards engine during servicing 

of primary element. 


C. Duralife* 11 Primary Element — The 
double-lite element — provides much 


more fliter surface in the same size 
cleaner, holds more dust — lasts 
much longer. 


D. Baffle Assembly — Retains the dirt 
In the dust cup. 


E. Dust Cup is reservoir for dust 
separated from air stream by the pre- 
cleaner. 


F. Vacuator Valve (optional) — Ejects 
dust and water continuously, Eliminates 
regular cup servicing, cuts service time. 


Service Procedure 


Measure the restriction of the 
air cleaner with a Donaldson 
restriction indicator, service 
gauge, ог а water manometer 
at the restriction tap provided 
Jn the air cleaner, the transfer 
pipe, or the blower intake. 
Replace' or clean the element 
only when the restriction has 
teached the тахітит allowed 
by.the епдіпе or equipment 
manufacturer. 


Empty the dust cup as 
required. Dust should not be ` 
allowed to build Up closer . 
than one inch from the Бате. 
On vacuator valve equipped 
models. dust cup зет се в cut ` 


performance- 


3 


4 


Maximum engine protection against the ravages of dust ` 
is possible ONLY if the air cleaner is serviced at regular 
intervals. Over-servicing does not utilize the air cleaner 
features to the fullest. The procedure is simple — just 


follow these easy steps as shown. 


to a minimum; a quick check 
to see thai the vacuator valve 
is not inverted, damaged, 

or plugged is all that is 
necessary. 


Element Servicing.. 

When restriction indicales that 
‘element servicing is required, 
loosen wing nut and remove , 
primary element. Before installing 
new element, inspect the element 
and gasket for shipping or storage 
damage. Carefully install element 
and wing nut. Reset the restric- 
tion indicator to green. қ 


For minimum vehicle downtime, 
replace dirty filler with a new or ^ 
properly cleaned Duralite filter 
element. If element із Іо be 
serviced for immediate re-use, 
reinstall outer cover to ‘protect 
induction system while cléaning 
element. 


Reinstall the dust cup, making 
sure it seals 360° around | 
the air cleaner body. Reset the 
restriction indlcator to green. 


Check ай connections befween: | 
the air cleaner and the engine | 


to be certain they are tight 
and leak-free. . 


Safety Element Servira 


The safety element Is пої | 
Intended to be cleaned, For. 
maximum engine protection ` 
and air cleaner service ІЙе,. | 


герасе the safety element with 


а new safely element every | 
third primary element change. 


Element Cleaning Methods 


Clean Duralife element by one 
of the follgwing methods: 


Compressed Air. оғ Washing, 


Compressed ак is recommended 
when element will be re-used 
immediately because a washed 
element must be dried before 
re-use. However, washing does 


Compressed Air 

Direct air thiough element in 
the direction opposite to normal 
air flow through the element, 
Move nozzle up and down while 
rotating element. Keep nozzle 
at least one inch from pleated 
paper. Maximum air pressure 
to: prevent damage of element 
№ 100 Р.54. 


а better job and. must be used 
when exhaust soot has lodged in 
fine pores of the filter media. 

Use Donaldson D-1400 detergent 
which contains a special additive 
for removing soot and carbon: 


Repiace element after 6 cleanings 
or annually, whichever š 


, occurs first, 


Washing ; 

1. Soak element 15 minutes ог 
more іп Donaldson 0-1400 and 
water solution, See carton for full 
instructions, 

XL Rinse until water is clear 
(Maximum water pressure 

40 P.S.1.) 

3. Air-dry or use warm flowing 
nir, max. 160?F, Do not use 


, compressed air or light bulbs, 


Do not remove plastic tin assembly — 
back-flowing. with compressed 

air or washing will remove dust from 
beneath the (іп assembly. 


Request Form P45-7188 

“How to Service Duralife® and - 
Duralife* Н Elements” for additional 
information. 


t 


Inspection 

Place bright light inside element 
and rotate element slowly. И 
any rupture, holes or damaged 


‘gaskets are discovered — replace. 


General Service Tips ` 


The air cleaner should be inspected 
periodically: to maintain: maximüm ~~ 
engine protection and maximum 
service Ше These inspections should 


include following: points: 

1- Inspect the air transfer duct 
‘between the air cleaner and the 
engine to be sure all clamps are 
tight, all fíange joints are tight, апа 
there аге по cracks in the ducting. 


2-- Ан cleaner mounting: bolts 
and clamps must be tight to hold the 
air-cleaner securely. 


-8— Check the dust cup to make 


sure Н is sealing 360° areund tha 
зи cleaner body. 


4 — Масивіог valve mist be in place, 


not inverted ог damaged, and free 
from obstruction. 


28.-- Check Tor denis кай байы. 


to the air cleaner which. pues А meen ; 
а leak, Е 


8 — Make sure ай inlet MUNERA 
are free from obstructions and 
кешет mound, Же бо 


EXHAUST SYSTEM 


MAINTENANCE: 

INSPECT MUFFLER AND EXHAUST connec- 
tions every 800 hours for leaks or damaged 
tubing. 


Welding Muffler 


MUFFLER REPLACEMENT: 

When muffler replacement is necessary, it 
should be noted that mufflers do not come with 
mounting blocks attached. The mufflers must 
be mounted and properly aligned and the 
mount blocks should be tack welded to the 
muffler while on the machine. The muffler can 
then be removed and the blocks welded. Care 
should be taken not to burn through the muffler 
casing when welding. 

Warning: When welding on the machine, it is 
necessary that the batteries be disconnected to 
prevent damage to the alternator. 
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МАІМТЕМАКСЕ: 


CHECK COOLANT LEVEL daily with engine 
cool and stopped. Maintain coolant level to 
within 1/2 inch (1,5 cm) below bottom of fill 
pipe. Do not fill completely as coolant will 
expand as it is heated. Add water or antifreeze 
with rust inhibitor as required, avoiding use of 
dirty water or water with high mineral content. 
Do not use antileak additives or antifreeze with 
antileak additives. Do not use 'DOWTHERM 
209. Causes of constant coolant loss should be 
investigated. 


Caution: /f it is necessary to add coolant while 
engine is warm, extreme care should be taken 
when removing radiator fill cap. Adding coolant 
to a hot engine may crack or distort engine 
components. If engine overheats, add coolant 
slowly with engine running. 


CHECK ANTIFREEZE protection every 50 
hours. Maintain readings well below antici- 
pated temperatures, adding permanent type 
antifreeze with rust inhibitors as required. Do 
not use antifreeze with antileak additives. Do 
not use antifreeze 'DOWTHERM 209". 


INSPECT RAD HOSES AND CONNECTIONS 
every 50 hours for leaks or damaged hoses. 


Radiator Hoses 


STEAM CLEAN RADIATOR every 50 hours or as 


required to maintain optimum cooling efficiency. 
The importance of a clean radiator 
cannot be overstressed. Remove air-oil cooler 
leaving hoses connected. Clean carefully and 
inspect core for bent or damaged fins before 
reinstalling. 

K300 


COOLING SYSTEM 


OIL COOLER REMOVAL: 


1. Remove guard retaining bolts and swing 
open radiator guard. 


Access to Radiator 


2. Disconnect and cap transmission oil 
cooler hoses if cooler is to be removed 
completely. For rad cleaning purposes, hoses 
may be left connected. 


3. The radiator is equipped with a hinged oil 
cooler. Loosen bolts top and bottom to swing 
oil cooler down. Remove bolts if oil cooler is to 
be completely removed. 


Hinged Air-Oil Cooler 
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COOLING SYSTEM: 
RADIATOR REMOVAL: 
1. Remove battery cover and disconnect 
battery cables. 
2. Remove air cleaner inlet hood. 
3. Remove hood. 


Radiator Fan Guard 


4. Remove fan guard and blower fan. 

5. Drain coolant by drain tap at bottom of 
radiator. Remove and cap all radiator hoses. 

6. Disconnect and cap transmission oil 
cooler hoses. 

7. Remove bottom and top radiator mount 
bolts. Radiator and cooler assembly may now 
be carefully lifted out of machine. 

8. Inspect all hoses and rubber mounts 
before radiator is reinstalled. 
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FUEL TANK 


MAINTENANCE: CHANGE FUEL FILTERS every 200 hours, 
located on underside of fuel tank and on 

CHECK FUEL LEVEL daily before machine engine. 

operation. Always use a reliable, clean fuel 

(refer to LUBRICANTS SPECIFICATION CHART) DRAIN AND CLEAN FUEL TANK every 800 

handled in clean containers. The fuel tank level hours. After draining fuel into container, 

gauge is located on rear side of fuel tank on remove sediment from bottom of tank. Flush 

operator's left. tank with clean diesel fuel and refill with clean 
fuel (refer to LUBRICANTS SPECIFICATION 


CHART). 

INSPECT FUEL HOSES AND CONNECTIONS 
every 800 hours. Correct any fuel leak im- 
mediately and replace any damaged hoses. 


FUEL TANK REMOVAL: 


1. Park machine on level ground, set park- 
ing brake and lower blade. 

2. Drain the fuel tank. 

3. Disconnect and cap fuel supply and fuel 
return lines at tank. 

4. Remove dozer hose support bracket and 
remove front fenders. 

5. Remove fuel tank mounting bolts and lift 
tank assembly. 
Fuel Tank 6. Reverse procedure for installation. 
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OIL COOLER OIL FILTERS BLOCK DRAIN 
PLUG 


MAINTENANCE: 

CHECK ENGINE OIL LEVEL daily with dipstick 
oil level gauge, with machine parked on level 
surface. Check should be made before starting 
or atleast 15 minutes after engine shut down. 
Do not operate machine with oil level below the 
low mark or above the high mark. If necessary, 
add oil of the same quality and brand as already 
is in engine (refer to LUBRICANTS SPECIFICA- 
TION CHART). 


CHECK AND ADJUST FAN BELTS every 50 
hours. Check tension of each belt as described 
in vendor engine operation manual and check 
for excessive belt wear. If one belt in a set 
requires replacement, always install a new set 
of matched belts. 


COMPLETE OIL AND FILTER CHANGE after 
initial 50 hours of operation. 


CHANGE ENGINE OIL AND FILTER every 200 
hours. Change should be made after machine 
operation as hot oil will drain away sediment. 
Refer to vendor engine operation manual for 
detailed instructions. 
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ENGINE 


RECORD OIL PRESSURE after oil change with 
oil at operating temperature and engine at idle. 
Comparative readings will give an indication of 
progressive wear of engine components. 


CHECK THROTTLE LINKAGE every 200 hours 
to see if in good operating condition. Make sure 
that linkage travel is free and unhindered. 


ADJUST VALVES after the first 200 hours of 
operation. Thereafter, valve adjustment is re- 
quired only every 800 hours. Refer to vendor 
engine manual for detailed instructions. 


CHECK FAN HUB AND FAN MOUNTING every 
800 hours for damage. Torque fasteners ac- 
cording to TORQUE SPECIFICATIONS CHART. 
For assembly and disassembly instructions 

refer to vendor engine manual. 


INSPECT ENGINE MOUNTS every 800 hours for 
damage or deterioration, replacing if necessary. 


COMPLETE ALL SERVICE FUNCTIONS as 
indicated in vendor engine operation manual. 
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ЕМСІМЕ: 


ENGINE REMOVAL: 7. Disconnect and cap air intake hose and 
1. Park machine on level surface, set park- remove air cleaner assembly. Disconnect ex- 
ing brake, lower blade and securely block machine. haust pipes at the manifolds. 
2. Remove rear fenders and engine side plates. 8. Remove transmission fill pipe from 


3. Remove radiator (refer to COOLING SYSTEM). engine lifting eye. 

9. Install a suitable lifting device on engine 
and support engine weight. Remove rear engine 
mounting bolts. 

Note: The terms "front" and "rear" when refer- 
ring to a machine component are determined by 
sitting in the operator's seat and facing toward 
front of machine. 

10. Remove mounting bolts securing fly- 
wheel housing to transmission side plates. 

11. Remove bolts from the transmission to 
engine mounting flange. 

12. The engine may now be carefully moved 
to rear of the, machine to clear the hydraulic 
tank, and raised out of the machine. 


INSTALLATION: 
: . : 1. To Install engine, reverse removal procedure. 
Engine Oil Pressure Sender and Switch 2. Care must be taken when coupling the 
engine to the transmission, not to damage the 
4. Close fuel shut-off valve at fuel tank and SA ring gear on engine flywheel. й 
disconnect and сар fuel supply and fuel return 3. If installing a new ring gear on the engine 
hoses at engine. : flywheel, check to see that it fits on the con- 
5. Disconnect and label all electrical con- verter drive ring before mounting. 
nections at engine. Remove engine temperature 4. Mount the fibre ring gear on engine fly- 
sending unit from the engine. wheel, install bolts and torque evenly to 21 
6. Disconnect throttle and tachometer ft-lbs (3 m-kg). 


cables at engine. 


Tachometer Cable Drive Adapter 
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FOREWORD 


This Operation Guide contains operation instructions, and lubrication and 
maintenance information. Application of this information should maximize 
performance and life of the engine; and minimize the costs of engine operation. 


Caterpillar engines are found in many applications. Therefore, the 
illustrations in this Guide are typical and may not be of your specific engine or 
application. 


Familiarize yourself with the components installed on your engine as 
described in the instructions. Some components described in the instructions 
may not be on your engine or installation. 


Continuing improvement and advancement of product design may cause 
changes to your engine which may not be included in this publication. Each 
publication is reviewed and revised, as required, to update and include these 
changes in later editions. 


Whenever a question arises regarding your Caterpillar product, or this 
publication, please consult your Caterpillar dealer for the latest available 
information. 


The services of authorized Caterpillar dealers are recommended. Your 
dealer is staffed with trained personnel who are equipped with proper tools, 
necessary Caterpillar parts, and are trained in the latest service procedures. 


ENGINE OPERATION 


GENERAL 


Proper engine operation and maintenance are 
essential to long engine life and maximum performance. 
The essentials for proper operation and normal periodic 
maintenance are outlined in this guide. However, your 
Caterpillar dealer is available for troubleshooting and/or 
repairs when required. 


Before starting the engine, familiarize yourself with 
these procedures and apply the principles to your 
particular installation. 


SAFETY PRECAUTIONS 


Safety is basically common sense. There are 
standard safety rules but each situation has its own 
peculiarities which cannot always be covered by rules. 
Therefore with your experience and common sense, you 
are in a position to do something about safety. Lack of 
attention to safety can result in: accidents, personal injury, 
reduction of efficiency and worst of all-loss of life. Watch 
for safety hazards. Correct deficiencies promptly. 


Use the following safety precautions as a general 
guide to safe operation. 


1. Never adjust or repair a machine while it is in 
operation. 


2. Remove all tools and electrical cords before 
starting. 


Keep the engine room and floor area clean. 
Store oily rags in containers. 


Never store flammable liquids near the engine. 


Observe NO SMOKING signs. 


Do not smoke around batteries. Hydrogen gas 
generated by charging is explosive. Keep 
batteries in a well ventilated area. 


8. Do not wear loose clothing around machinery. 
9. Be sure the engine room is properly ventilated. 


10. Always disconnect and tape the ground battery 
lead before working on the electrical system. 


11. All electrical equipment must be grounded 
according to local building ordinances. 


12. Be sure an automatic start-stop system is 
inoperative when the engine or generator is 
being worked on. Disconnect and tape the 
ground battery lead. 


Remember, safety is everyone's business. 


INSTALL GUARDS ON ALL EXPOSED ROTATING COMPONENTS 


PERIODS OF LIMITED USE 


A prolonged period without use is not good for any 
piece of machinery. Engines should be started and 
cycled every week. Load the engine every two weeks to 
the extent that it would be in normal operation. This is 
particularly important for standby power. Prolonged idling 
or running under a reduced load may cause oil 
consumption and carboning in the combustion chamber 


and result in poor performance апа-а loss of power. If 
long periods of idling are necessary, run the engine under 
load every four hours to clear carbon from the combustion 
chambers. 


If an engine is going to be put in storage see your 
Caterpillar dealer for storage instructions. 


STARTING 


Perform required periodic maintenance before 
starting the engine. Make a "walk-around" check of the 
installation. 


It takes only a few minutes to correct minor discrepancies 
that can develop into major repair jobs. 


PRE-START CHECKS 


1. Correct any leaks, loose bolts or covers, and 
obstructions. The fan and radiator must be 
clear of restrictions. 


2. Check the coolant level. Maintain coolant level 
to within 1/2 inch (1 cm) below bottom of fill 


pipe. 


OIL LEVEL 


3. The crankcase oil level must be above the ADD 
mark on the dipstick. 


4. Disconnect any battery chargers that are not 
protected against the starter current drain. 


5. All guards must be in place. If guards are 
inadequate or in need of repair, notify your 
supervisor. 


If an engine has not been run for several weeks, fuel 
may have drained from or air accumulated in the filter 
housing. When fuel filters have been changed, some air 
space will be left in the housing. In these instances, 
prime the fuel system until pressure registers on the 
gauge. 


STARTING PROCEDURE 


ELECTRIC START 


1. Open the fuel supply valve. The fuel return 
line must be open to prevent engine damage. 


2. Disengage the clutch or open the circuit 
breaker. Do not start an engine under load. 


3. Move the controls to half engine speed 
position. Push in on the center knob and 
simultaneously pull back the control knob. 


OPERATING GOVERNOR CONTROL 


4. Turn the start switch to START position. Start 
the engine using starting aids as necessary. 


If the engine fails to start after 30 seconds of 
cranking, allow the starter to cool for two minutes before 
repeating the starting procedure. 


CAUTION 
Do not engage the starter when the 
flywheel is moving. 


5. As the engine starts, release the start switch. It 
will return to the RUN position. 


Clearances and tolerances are designed for operating 
conditions including operating temperature. After the 
engine is started it takes several minutes to establish the 
lubricating oil film and allow the moving parts to heat up 
and expand. Loading a cold engine will cause shortened 
service life; i.e., broken rings, seized pistons, etc. This 
warm up period allows time for another "walk-around" 
check for leaks, etc. 


WARNING 
Do not attempt repairs or adjustments 
while the engine is running. 


COLD WEATHER STARTING 


These engine; are designed to start at temperatures 


above 10°F without using starting aids. If temperature is 
below 10°F, a starting aid may be necessary and/or 
crankcase oil may need to be heated. 


ETHER- - Ether is much more volatile than diesel fuel 
and is used to start combustion of the fuel-air mixture. 


WARNING 
Ether is volatile and must be stored away 
from heat and direct sunlight See the 
instructions on the container. 


Engine mounted either dispensers are available 
commercially. Aerosol cans can also be used. Point the 
can opening at the air inlet and give a quick spray while 
cranking the engine. Too much ether will cause 
excessively high pressure and detonation. Liquid ether 
can be used by pouring a small amount on a cloth and 
holding the cloth in front of the air cleaner while the 
engine is cranking. Be sure the cloth is outside the air 
cleaner and cannot be drawn into the engine. 


WARNING 
DO NOT use ether after the engine has 
started. DO NOT inhale ether fumes. 


In extremely cold climates, additional aids such as 
water heaters and battery heaters may be used. Contact 
your Caterpillar dealer before installing submersible 
crankcase oil heaters. 


STOPPING 


1. Remove the load from the engine. 


2. Allow the engine to run at about half speed for 
five minutes. This allows internal temperatures 
to reduce gradually and prevents the loss of 
coolant by "afterboil". 


3. Reduce speed to low idle for about 30 seconds. 


4. Stop the engine by turning the START switch to 
OFF. The governor control will not stop the 
engine. If an engine is going to be put in 
storage see your Caterpillar dealer for storage 
instructions. 


ATTACHMENTS 


GAUGES 


Gauges provide a "look" inside the engine. Ве sure they 
are in good working order. You can determine what is 
"normal" operating range by observing the gauges over a 
period of time. The cause of any sudden or significant 
change in the readings should be determined and 
corrected. 


OIL PRESSURE Oil pressure is normally greatest after 
starting a cold engine. As the oil warms up the pressure 
drops. Oil pressure is greater at operating speeds than at 
low idle. Fluctuating readings can mean air in the oil or a 
sticking pressure relief valve. Stop the engine 


immediately if a sudden loss of oil pressure occurs. 


WATER TEMPERATURE The operating temperature is 
maintained by the water temperature regulator. High 
coolant temperatures mean the cooling system is not 
dissipating enough engine heat. 


The minimum operating temperature should not be below 
1750. |f the temperature gauge continues to indicate 
below 1750 while operating, have the gauge checked for 
accuracy and the thermostats checked for proper 
operation. 


OIL PRESSURE 


In cold weather the temperature gauge may fluctuate in or 
near the cold range. This indicates the engine is being 
overcooled. In these instances the use of radiator louvers 
is suggested. 


WATER TEMPERATURE 


AMMETER 


AMMETER The am meter should register in the charging 
range when the engine is running above low idle. If the 
gauge still registers a discharge as the engine speed is 
increased, determine the cause. 


AUTOMATIC START-STOP 


An automatic start-stop system ensures that power is 
supplied to a load when the normal power source is 
Interrupted. The cranking panel is the heart of the system 
and consists of the failure warning system and relays to 
start and stop the engine. When a power failure occurs 
the system senses the failure, starts the engine and 
transfers the load to standby. When power is restored, it 
senses power restoration, transfers the load from standby 
and stops the engine. The major use of automatic start- 
stop systems is standby electric sets. This discussion is 
limited to that application. 

The remote contacts close when a power failure 
occurs and completes the circuit to the cranking timer and 
the start slave relay. The start slave relay completes the 
circuit to the starter motor and the engine begins 
cranking. 

As the engine starts and increases In speed, the 
frequency sensing relay turns off the cranking timer and 
starts the slave relay. This disconnects the starter motor 
circuit and protects the starter from overspeed damage. 


If the engine fails to start, the cranking timer will time out 
and lock the start circuit open, preventing the batteries 
from being discharged. 

During the cranking cycle, the safety shutoffs are 
inoperative to prevent a low oil pressure shut down. 
When oil pressure reaches a safe level the safety circuit 
is armed by the arming relay. High water temperature or 
low oil pressure will now stop the engine and prevent 
major damage. 

If an unsafe engine condition exists, a sending unit 
completes the circuit to the safety relay and locking relay. 
The safety relay de-energizes the fuel solenoid and stops 
the engine. The locking relay insures that the circuit to 
the safety relay is complete even if the remote contacts 
open. 

The safety circuit must be reset by moving the start 
selector switch to the OFF position. Before restarting any 
unit which has been shut down by the safety circuit, the 
cause must be determined and corrected. 


DETERMINING THE CAUSE OF SHUTDOWN 


Anytime an engine is shut down by its safety circuit, 
the cause must be determined. In some cases the cause 
will be obvious but often an investigation will have to be 
made. Do not put the engine back into service without 
determining and correcting the cause of the shutdown. 


HIGH WATER TEMPERATURE 


Look for the obvious first. 


1. Check for water on the floor from spilled or 
leaking coolant. 
2. Check the water temperature gauge for 


accuracy. 
3. Check air flow through the radiator. 


WARNING 

DO NOT remove the pressure cap of an 
overheated unit. The coolant is under 
pressure and relieving this pressure will 
cause the coolant to flash into steam. 
Serious burns and engine damage can 
result from the escaping coolant. 
Pressure in a radiator or surge tank may 
be reduced by pouring warm water on 
the top tank to condense the steam. 


CAUTION 
NEVER add cold water to an overheated 
engine. 


о чо фл 


Check air temperature to radiator. Few radiators сап 
adequately cool a fully loaded engine with 125°F 
(52°C) ambient air. 

Check for recirculating air currents. 

Check fan and water pump belts for proper tension. 
See that engine room vents and louvers are open. 
Check water hoses for leaks. Is the water pump inlet 
hose collapsed. Hoses have been known to peel off 
Internally and restrict water flow. 

If the engine is overloaded, overheating can result. 


Overheating can cause seals and gaskets to relax 


and fuel nozzles to change their operating characteristics. 
If severe or prolonged overheating has occurred, have the 


engine checked. 


LOW OIL PRESSURE 


Look for the obvious first. 


1. 
2. 
3. 


Check the oil level. 

Check floor for oil from leaks. 

To determine If low oil pressure was the cause of the 
shut down, crank the engine with the fuel valve 
disconnected. If unusual noises come from the 
engine, discontinue cranking. If oil pressure fails to 
build up, and no external leaks are found, the problem 
is probably internal. 


LUBRICATION AND MAINTENANCE CHART 


The LUBRICATION AND MAINTENANCE CHART lists all serviceable items commonly ordered on this engine. The 


items are listed according to their frequency of maintenance, followed by those items needing only "As Required" 
maintenance. 


Diesel fuels, lubricants, types of battery and the coolant make-up water to use are explained in the topic "Key to Fuels, 
Lubricants and Water" which follows this chart. 


Page numbers refer to the LUBRICATION AND MAINTENANCE PROCEDURES where the detailed service instruction 
for that item can be found. 


SERVICE INTERVALS 


The service meter is the most reliable method of determining service intervals. The service meter shows the total 
number of units your engine has run. Perform the maintenance at multiple intervals of units shown. For example when 
the service meter shows "100" on the dial, all items listed under "EVERY 10 SERVICE METER UNITS" should be 
serviced now for the tenth time, and all items under "EVERY 50 SERVICE METER UNITS" should be serviced for the 
second time. 

If your engine does not have a service meter, use the calendar interval. These figures are based on a 10 hour day 
and a 2000 hour year. If your operation differs from these limits, base your service intervals on actual running time. 
Keep an accurate record of operating time. 

Items which do not pertain to your engine may be lined out to customize your charts. 


SERVICE ITEMS AND PROCEDURES LUBE PAGE 


FREQUENTLY DURING OPERATION 


Check oil pressure gauge reading. Observe all gauge readings. Note any change |- | || 111! | 


Check water temperature gauge reading. from the NORMAL reading and determine РЕГ. 
[o 


Check ammeter reading. the cause. Have necessary repairs made. 
EVERY 10 SERVICE METER UNITS OR DAILY 


Maintain between ADD and FULL mark CD or CC 
on dipstick. 
See "Key to Fuels, Lube & Water", Pg. 9 - | [15 | 


Check engine coolant level. Maintain level 1/2" below fill pipe. - i (| 


Check clutch adjustment. Should engage with distinct snap. | [a | 
EVERY 50 SERVICE METER UNITS OR WEEKLY 


Check crankcase oil level. 


Fill fuel supply tank after stopping. 


Check electrolyte level of battery cells. Fill only with make-up water, See "Key to 
Fuels, Lubricants and Water", Pg. 9 


EVERY 100 SERVICE METER UNITS OR 2 WEEKS 


Check inlet and exhaust valve lash. (See Initial adjustment for new and 
Note 4) reconditioned engines only. 

See valve lash setting, Pg. 
Lubricate flywheel clutch lever bearings. 2 fittings - 2 strokes 
EVERY 150 SERVICE METER UNITS OR 3 WEEKS 


MPGM (21 | 


Change engine oil and oil filter. (See Note 2) Drain and refill. Refill capacity 12 gts. CC 
(11.5 Itrs.) (See 
Note 1 
Change air cleaner elements. (See Note 3) | | Install a new or a cleaned element. | | | 
Check fan and drive belt wear and tension. | Maintain belt tension as indicated іп свай | |2. | 
Check flywheel clutch oil level. 


SERVICE ITEMS AND PROCEDURES (Continued) 


LUBE PAGE 
EVERY 500 SERVICE METER UNITS OR 3 MONTHS 


Check inlet and exhaust valve lash. (See See valve lash setting, Pg. 10 
Note 4) 
Change oil in flywheel clutch housing. Drain and refill. Refill capacity 1 qt. (1 Itr. CD or CC 


EVERY 1000 SERVICE METER UNITS OR 6 MONTHS 


Check safety shutoff operation. Check by authorized personnel only. 
Drain water and sediment from fuel tank. 15 
Clean primary fuel filter element (if equipped). 15 


EVERY 2000 SERVICE METER UNITS OR 1 YEAR 
Change final fuel filters. Change more often if loss of power 

is experienced. 15 
PCV Valve Check-replace diaphragm 


Note 1: Oil period can be extended to 200 hours when СО type oil is used. 

Note 2: Normal change interval when fuel sulphur is 0.4% or less. 
When sulphur content is 0.496 to 1.096 reduce oil change interval one-half. 
When sulphur content is above 196 reduce oil change to one-fourth the normal interval. 
Regardless of hours, change oil and filters every six months. 

Note 3: More often in dusty conditions. If after servicing the air cleaner, the exhaust smoke and/or loss of power 
continues, discard that element and install a new element at least once a year. 

Note 4: Check valve lash after the first 80100 hours of operation and then at least every 6 months regardless of 
service hours. 


KEYS TO FUELS, LUBRICANTS AND WATER 


FUEL: Use only distillate fuels (ASTM No. 1 or No. 2 Fuel Oil, or No. 1D or No. 2D Diesel Fuel Oil are 
examples) with a minimum cetane number of 40. Heavier oil is generally preferable because of its higher 
energy content. 


CD: Use oils which meet Engine Service Classification CD, or MIL-L-2104C, in Caterpillar diesel engine 
crankcases and gear compartments. 


CC: Use oils which meet Engine Service Classification CC, MIL-L-2104B or MIL-L-46152 in these Diesel 
engine crankcases and/or gear compartments. 


MPGM: Use Multipurpose-type Grease which contains both 3 to 5% molybdenum disulfide conforming to MIL-L- 
7866, and a suitable corrosion inhibitor. NLGI No. 2 Grade is suitable for most temperatures NLGI No. 
1 or No. O are suitable for extremely low temperatures. 


BATTERY: Use either distilled water; or, odorless, tasteless drinking water. Do not use mineral water, water con- 
WATER taining iron, salt water or softened water. 


ENGINE: Use clean water that is low in scale forming minerals not softened water. When the temperature is below 
COOLANT  320F (0°C), a sufficient amount of permanent type anti-freeze must be added to adequately protect 
your engine against freezing. Adding Caterpillar Coolant System Conditioner is recommended if 
protection is for temperatures above -20°F (-29°C). 


RECOMMENDED VISCOSITIES АТ VARIOUS STARTING TEMPERATURES 


COMPONENT ABOVE 32°F BELOW 32°F 
(ABOVE 0°C) (BELOW 0°C) 


Diesel engine crankcase SAE 30 SAE 10W 
SAE 10W-30 SAE 10W-30 


Flywheel clutch rear bearing SAE 30 SAE 10W 


(1) SAE 10 OW oil may be used even if daytime ambient temperatures rise to 70°F (210C). 


In temperatures below 10°F (-12°C) it may be necessary to warm the oil so the engine can be cranked and the oil will 
circulate freely. 


REFILL CAPACITIES (Approximately) 


тва | zs | га | 
Engine onl 26.0 21.5 24.5 
VALVE LASH 
(Engine stopped and cold.) 
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LUBRICATION AND MAINTENANCE PROCEDURES 


ENGINE LUBRICATION SYSTEM 


CHECKING OIL PRESSURE GAUGE READING 


Observe the oil pressure gauge frequently. If the 
indicator registers below NORMAL, ог fluctuates, 
determine the cause and take the necessary corrective 
measures. 


CHECKING OIL LEVEL 


Check the oil level before starting. Maintain the oil 
level between the ADD and FULL marks on the dipstick. 
See the Lubrication and Maintenance Chart for proper 
oil. 


CHECKING THE OIL LEVEL 
CHANGING CRANKCASE OIL AND FILTERS 


Drain the crankcase with the engine stopped and oil 
warm. 
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1. Remove the crankcase drain plug. 

2. Unscrew and remove the filters. Be sure the old 
filter gasket does not remain attached to the filter 
base: Leaking between the new and old filter 
gaskets will result. 

3. Wipe the filter base. 


WIPING THE FILTER BASE 


4. Apply a thin coat of clean oil to the gasket of each 
new filter. 

5. Install new filters. Hand tighten the filter 1/2 turn 
after the gasket contacts the filter base. 

6. Install the drain plug. Fill the crankcase with clean 
oil. See the Lubrication and Maintenance Chart for 
refill capacity and proper oil to use. 

7. Check oil level before starting. 

8. Start and run the engine until it is warm; check for 
oil leaks. 


AIR INDUCTION AND EXHAUST SYSTEM 


AIR CLEANER 


1. Remove the wing nut, cover and element. 
Clean the inside of the cover. The base 
should be clean. If the base is dusty, the air 
cleaner gasket leaked; discard the element. 

3. Inspect the new element for damage and dirt. 


REMOVING THE ELEMENT 
4. Install the new element and cover. 


The element removed may be cleaned or discarded, 
depending upon the apparent condition of the pleats. If 
a cleaned element is installed, and the exhaust smoke 
and/or loss of power continues, remove and discard that 
element and install a new element. Install a new 
element at least once a year. 


CLEANING WITH PRESSURE AIR 


1: Use clean, dry air - 30 PSI maximum. Hold 
the nozzle at least one inch from the element 
and at a slight angle. (A direct blast can rip 
the pleating.) 

2. Direct the air stream along the complete 
length of each pleat on the CLEANEST side 
of the element. (This will loosen the dirt from 
the dirtier side.) 

3. Blow the loosened dirt from the DIRTY side. 

4. Direct the air from the CLEAN side through to 
the DIRTY side to remove any dirt blown into 
the pleats. 


CLEANING THE ELEMENT WITH PRESSURE AIR 
CLEANING WITH WATER 


1: Use clean water - 40 PSI maximum. Do по! 
use a nozzle. 

2. Direct the water stream along the complete 
length of each pleat on the CLEAN side of the 
element. 

3. Direct water along the complete length of 
each pleat on the DIRTY side of the element. 

4. Rinse the CLEAN side of the element. 

5. Allow the cleaned element to dry thoroughly. 


CLEANING WITH DETERGENT 


T; Wash both sides of the element in a solution 
of warm water and non-sudsing household 
detergent. 

2. Rinse the CLEANEST side of the element 
with clean water (40 PSI maximum) along the 
complete length of each pleat. 

3. Rinse the opposite side of the element along 
the complete length of each pleat. 

4. Rinse the first side again to remove all 
loosened dirt. 

5. Allow the cleaned element to dry thoroughly. 


CHECKING CLEANED ELEMENT 


Hold the dried element in front of a lighted electric 
bulb. Carefully inspect the element for tiny, pin-points 
of light. Any light showing indicates a pleat has ruptured 
and will tear with further use. Discard the element. 


1. Wrap usable elements in heavy paper. 
2. Store the wrapped element in a dry, clean 
place. 


VALVE LASH 


PREPARING TO CHECK ADJUSTMENT 


TDC of the No. 1 piston on the compression stroke is 
the reference point. Тһе No. 1 piston is at TDC 
compression stroke when the timing mark on the 
damper or the pulley is aligned with the timing pointer, 


and No. 1 and No. 2 exhaust and inlet valves are 
closed. (The rocker arms are free and the push rod is at 
its lowest point.) 


VALVE LASH 


гттта<гпт 


NUMBERING OF CYLINDERS AND VALVE 4 Ж 
LOCATION TIMING MARK AND POINTER 
TO CHECK VALVE LASH 


Both the exhaust and inlet valves for No. 1 and No. 2 
cylinders will be closed: The four rocker arms will rotate 
with finger pressure. 


Stop the engine. 

Clean around the valve covers. 

Remove the crankcase ventilation valve. 
Remove both valve covers. 


Ро № 


Яу; Wag 
M d E T 
m ій 


REMOVING CRANKCASE VENTILATION VALVE ADJUSTING VALVE LASH 
5. Turn the crankshaft until No. 1 cylinder is on 1. Adjust the inlet au exhaust valve Tashior Ne: 
top dead center ("TC1") compression stroke. 1 and b 2 ШЫНЫ е: 
Align the (ТС1") timing mark on the damper a. oosen the valve adjusting screw 
with the timing pointer located on the front of locknut. 


the engine block. 
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LOOSENING LOCKNUT 


b. Turn the adjusting screw to allow a clearance 
gauge to pass between the top of the valve 
stem and the valve rocker arm. See the 
LUBRICAT- ION АМО MAINTENANCE 
CHART for correct lash measurement, 


ADJUSTING VALVE LASH 


с. Tighten the adjusting screw locknut. 
d. Check valve lash clearance. 


Turn the crankshaft 180° clockwise (viewed from the 
front of the engine). On later engines, align the 
"VS" timing mark with the timing pointer. Adjust the 
inlet and exhaust valve lash for No. 3 and No. 7 
cylinders. 
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Turn crankshaft 180° clockwise (viewed from front 
of engine), and align "TC1" timing mark with the 
timing pointer. Adjust the inlet and exhaust valve 
lash for No. 4 and Мо. 5 cylinders. 


Turn crankshaft 180° clockwise (viewed from front 
of engine); align "VS" timing mark with the timing 
pointer. Adjust the inlet and exhaust valve lash for 
No. 6 and No. 8 cylinders. 


Inspect the valve cover gaskets. Install new gaskets 
if necessary. Install the valve covers and crankcase 
ventilation valve. 


POSITIVE CRANKCASE VENTILATION VALVE 


The PCV valve directs blow-by gases to the 


combustion chambers where they are burned. An oily 


accumulation around the cover could 


indicate the 


diaphragm has worn through. Replace diaphragm every 
2,000 service hours, or annually. 


Replacing Diaphragm: 


1. 


2. 


Clean area around PCV valve. 


Remove series of bolts holding cover (1) in place on 
housing (4). 


Clean and inspect all parts and replace as 
necessary. Always install new gaskets and 
diaphragm when disassembled for inspection. 


When installing, coat both sides of the gasket (3) 
with gasket cement and install against rear face of 
inner sleeve (2). 


To prevent diaphragm (6) from distorting and 
tearing during assembly, coat both flange sides of 
the diaphragm with gasket cement and install with 
face marked "piston side" facing piston (5). 


FUEL SYSTEM 


FUEL TANK 
Open the fuel tank drain valve to drain water and replace the fuel In the tank. By filling the tank In the late 
sediment from the fuel tank. To minimize water afternoon, this humid air 15 expelled before the moisture 
contamination, fill the fuel tank in the late afternoon: As can condense on the cool inside walls of the fuel tank. 


the fuel is consumed, air with some humidity must 


FUEL FILTERS 


CLEANING PRIMARY FILTER ELEMENT INSTALLING NEW FINAL FUEL FILTER ELEMENTS 
1. Stop the engine, 1. Unscrew and remove the filter. Be sure the old filter 
2. Close the diesel fuel supply valve. gasket doe not remain attached to the filter bas: 
3. Loosen the nut on the cover and remove the case Leaking between the new and old filter gaskets will 
and filter. result. 
4. Clean the element and case in clean kerosene or 
diesel fuel. 
5. Before Installing the filter, Inspect the gaskets. 
Install new gaskets if necessary. 
6. Install the cleaned filter element and case. 
7. Prime the fuel system, 


REMOVINO THE FUEL FILTER 


Clean the gasket sealing surface of the filter base. 
Lubricate the new filter gasket with clean diesel fuel. 
Tighten filter by hand until gasket contacts base; 
then tighten 1/2 turn more. 

Prime the fuel system. 


2 
3. 
4. 
PRIMARY FUEL FILTER 5 


МОТЕ 
Do not pour fuel Into the new filter element 
before installing. 


PRIMING THE FUEL SYSTEM 


If air is trapped in the fuel system, the diesel engine 
will either not start, or will misfire. 


To prime the system: 
1. Stop the engine. 
2. Loosen the vent valve on the fuel pump housing. 


CAUTION 
Operate the priming pump only when the 
bleed valve is open. Avoid bleeding 
excessive fuel. 


3. Operate the electric starter, or the hand priming 
pump if so equipped, until the flow of fuel from the VENT VALVE 
filter Is continuous and free of bubbles. 
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free of air bubbles. Tighten the line nut, open the 
next line nut and continue priming each successive 
line. 


OPERATING THE PRIMING PUMP 


4. Tighten the vent valve. 

5. Start the engine. If the engine misfires or smokes, 
loosen a fuel injection line nut; allow the fuel to flow 
until 


BLEEDING THE FUEL LINE 
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COOLING SYSTEM 


ENGINE JACKET WATER 


CHECKING COOLANT LEVEL 
Check coolant level with the engine cool and stopped: 


1. Slowly loosen the filler cap and release pressure. 


WARNING 
Be careful if engine is warm; steam may 
spray. Avoid being burned. 


2. Push downward and turn the cap until it is released. 
3. Maintain coolant level to within 1/2 inch (1 cm) 
below bottom of fill pipe. The coolant will expand as 
it is heated. 
4. Make-up coolant must be one of the following: 
a. Permanent anti-freeze and water solution. 
b. Drinkable water and rust inhibitor solution. 


For emergencies, and only as a "temporary fix" until the 
cooling system can be returned to either (a) or (b), use 
either: 


с. Drinkable water. 
d. Any available water. 


"Drinkable water" is clean water that is low in scale 
forming minerals - not softened water. Never add 
coolant to an overheated engine; allow it to cool first. 


anti-freeze solution 
to assure adequate 


Check specific gravity of 
frequently in cold weather 
protection. 


CAUTION 
Add coolant slowly to a hot engine to 
prevent possible cracking or distorting the 
cylinder head. 


DRAINING RADIATOR 
Whenever it is necessary to drain the cooling 
system for repairs: 


1. Remove the filler cap. 
2. Open the drain valve for the radiator. 


DRAINING COMPLETE COOLING SYSTEM 


Drain the radiator; see the topics above. 
Remove front cover drain plug. 

Remove both engine block drain plugs. 
Remove the oil cooler coolant drain plug. 
Remove the coolant; then install all drain plugs. 


ол P Q S = 
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FLUSHING COOLING SYSTEM 


To clean the cooling system, any good commercial 
radiator cleaning solution can be used. Follow the 
instructions included with the cleaner. 


The cooling system can be cleaned using oxalic 
acid and sodium carbonate as follows: 


1. Fill the cooling system with a solution consisting of 
one pound of oxalic acid or sodium  bisulfate 
(NaHSO4) with every 5 gallons of water (mix 0,24 kg. 
with every 10 liters of water). 

2. Start the engine and operate at 

temperatures for 1/2 to 1 hour. 

3. Stop the engine and drain the cooling system. 

4. Flush the system with clean water until the draining 

water is clear. 

Install all drain plugs. 

Fill with a solution consisting of 1/2 pound of sodium 

carbonate crystals (Ма2СОЗ, 10H20) with every 10 

gallons of water (mix 0,06 kg with every 10 liters of 

water). 

Start and run the engine for 10 minutes. 

Stop the engine and drain the cooling system. 

. Flush the cooling system with clean water. 

0. Install all drain plugs. 


operating 


- (0-00 


FILLING COOLING SYSTEM 


Add anti-freeze, if required. 

. Fill to correct level with coolant which is free as 
possible from scale forming minerals. Do not use 
softened water. 

3. Start and run engine for 10 minutes. 

4. Remove the radiator cap and check the coolant 

level. 

5. Add coolant, if needed, until coolant level is within 

1/2 inch (1 cm) below bottom of the filler tube. 

6. Install the radiator cap. 


N — 


Most commercial antifreeze solutions contain rust 
inhibitors, however, it is recommended the adding of 
Caterpillar Coolant System Conditioner to glycol base 
antifreeze if protection is for temperatures above -20°F 
(-29°C). If protection is for temperatures -20°F (-20°C) 
or below, do not add conditioner. Follow instructions 
given on the container. 


A WARNING 
Inhibitor contains alkali. Avoid contact 
with eyes. Avoid prolonged or repeated 
contact with skin. 


ELECTRICAL SYSTEM 


BATTERY INSTALLATION 


PREPARING DRY CHARGE BATTERIES 


One day before installing a new dry charge battery, 
add the electrolyte solution to each cell. 


1. Fill each cell to the bottom of the vent with 
electrolyte solution. 


CAUTION 
If the battery is initially filled with water Бу 
mistake, the battery is ruined and must be 
replaced. 


2. Allow the battery to sit for several minutes to permit 
the battery plates to absorb the electrolyte. 

3. Add make-up electrolyte solution until the level 
stabilizes. Once the level stabilizes, never add any- 
thing but water. 

4. Install the vent caps. 

5. Remove the tape covering the vent hole in each 
cap. 

6. Slowly charge the battery on a battery charger until 
the specific gravity of the solution is at least 1.240 at 
a temperature of 80°F (27°C). 


NOTE 
If the electrolyte solution temperature nears 
125°F (53°C) reduce the charging rate. 
Temperature in excess of 125°F (53°C) will 
ruin the battery. 


PREPARING WET CHARGE BATTERIES 


The electrolyte solution was added by the 
manufacturer. Make-up solution must be water; never 
add electrolyte or acid to a wet charge battery. | 
necessary, slowly charge the battery before using. 


USING A BATTERY CHARGER 
A desirable charging rate can be calculated by 


multiplying the amp-hour rating of the battery by .07 
(7%). 


Shut off the battery charger before disconnecting 
the booster charger clamps from the battery terminals. 
While the battery is charging, hydrogen gas is being 
given off through each vent cap. When hydrogen gas is 
mixed with air, the mixture is highly explosive and will 
explode in the presence of a spark or small flame. 


WARNING 
Never smoke near the area where batteries 
are being charged. 


INSTALLING BATTERY 


1. Be sure the tray is free of objects which may 
puncture the battery case when the hold down 
straps are tightened. 

2. Ве sure terminal posts and cable clamps are clean. 

3. Place the battery in the tray.  Tighten the hold 

downs evenly until the battery is snug. Do not over- 

tighten. 

Connect the "hot" terminal first. 

Connect the ground terminal last. 


о fk 


CAUTION 
Always connect the "hot" terminal first. 


When the "hot" terminal is connected first, no arcing 
can occur if the wrench accidentally contacts both the 
terminal and the frame or tray. The part that is 
contacted will take the same polarity as the battery 
terminal. 


By connecting the ground terminal first, the frame or 
tray is connected to ground. Then, if the wrench 
accidentally contacts the frame while connecting the 
"hot" terminal, a circuit is completed through the wrench. 
A hot spark will occur which could burn the person 
holding the wrench, or possibly explode the battery if an 
excess of hydrogen gas is present at any one of the vent 
holes. 


After connecting both cables, apply a thin coating of 
grease over the cable clamps, terminals and hold down 
fasteners. 


BATTERY MAINTENANCE 


TESTING THE ELECTROLYTE SOLUTION 


The general condition of а battery сап be 
determined by measuring the specific gravity of the 
electrolyte solution and adjusting the reading to 800F 
(270C). If the electrolyte level is too low to allow taking 
a hydrometer reading, add make-up water to the correct 
level and then charge the battery 2 to 4 hours before 
taking a reading. 


1. Insert the hydrometer into a cell. Fill the hydrometer 
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barrel while holding it vertically. The float must not drag 
on the wall of the barrel. 


2. Read the hydrometer: 


1.250 or above - fully charged battery cell 
1.250-1.225 - full to half charged battery cell 
1.225-1.150 - half to low charged battery cell 
Below 1.150 - dead cell 
1.000 - water 

3. Test each cell in the same manner. 


1. Maintain the electrolyte level to the base of each 
vent well. 

2. The make-up water must be one of the following (in 
order of preference): 


Distilled water. 

. Odorless, tasteless drinking water. 
Iron free water. 

. Any available water. 


сосо 


WARNING 
Never add acid or electrolyte. 


READING THE AMMETER 
MEASURING SPECIFIC GRAVITY 
| | і | 1. After starting the engine, the ammeter indicator 
4. If there is more than .050 (50 gravity points) магіа- | should register to the right of zero, but should never 
tion between the highest and lowest reading, the be "pegged". 


battery should be replaced. 2. After the engine has been running, the indicator 
5. Adjust the readings to 80°F (27°C). should be just to the right of zero. 
а. For every 10F° (5.5С”) the electrolyte If the indicator either "pegs" to the right, or remains to 
tempera- the left of zero with an increases of engine speed, have the 


ture is above 80°F (27°C), add .004 (4 gravity “electrical charging system checked. 
points) to the specific gravity reading. 
The alternator charging rate maintains the battery's elec- 
Example: Electrolyte temperature = 100°F; 38°C _trolyte specific gravity reading, and the battery's perform- 


Corrected temperature = 80°F; 27°C ance, An undercharge rate cannot maintain a desired 1.250 
Difference: = 20°F; 11°C specific gravity reading. An overcharge rate will boil the 
Increments: 10; 5.5 water from the electrolyte solution. A proper charging rate 
20-10-2;11-5.5-2 should require no more than one ounce (30 сс) of water per 
2 x 4 gravity points = 8 gravity points cell per week-to maintain a fully charged battery. 

Add 8 gravity points to your hydrometer reading to ob- 

tain the adjusted reading at 100°F. If the uncorrected CLEANING BATTERY 

hydrometer is 1.240 the corrected reading would be: 

1.240 + 8, or 1.248 1. Mix a weak solution of baking soda and water. 


Apply the solution with a bristle brush. 
b. For every 10F° (5.5°C) the electrolyte 
temperature is below 80°F (27°C), 
subtract .004 (4 
gravity points) from the specific gravity 
reading. 
Example: Electrolyte Temperature = 10°F; -13°C 
Corrected temperature = 80°F; 27°C 
Difference = 70°F; 40°C 
Increments: 10; 5.5 
70 +10=7;40+55=7 
7 x 4 gravity points = 28 gravity points 
If the uncorrected hydrometer reading is 1.210 the cor- 
rected reading would be 1.210- 28 = 1.182 
The corrected reading is of most importance during cold 
weather when the hydrometer reading is always corrected 
to a lower specific gravity reading. A low reading signifies 


the battery has less available power to crank the engine CLEANING BATTERY TERMINALS 
and that booster batteries may be required. 


2. Thoroughly rinse the battery and battery tray with 


ADDING MAKE-UP WATER clean water. 
Check the electrolyte level of each cell and the general 3. Apply grease to the battery cable clamps and termi- 
condition of the battery. nals and to all threads. 


19 


COLD WEATHER BATTERY MAINTENANCE 


The following instructions aid in obtaining maximum 
performance in cold weather: 


1. After adding make-up water, charge the battery. 
The added water will dilute the electrolyte. This 
will lower the specific gravity of the solution, raise 
the freezing point of the solution and lower the 1. 
charge of the battery. 


2. Keep the batteries fully charged either by 
operating the charging system or by using a 
battery charger. 

3. Keep the electrolyte warm when the battery is not 


in use. The heat from an electric light bulb 1. 


usually is sufficient. 


2. 
CAUTION 
3. 
Do not lay cloth or any flammable material 
in contact with a lighted bulb. Charring, or 4. 
fire, can result. = 
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4. Use starting aids as instructed when starting. 
5. Use booster batteries as required. Connect as in- 


structed below. 


CONNECTING A BOOSTER BATTERY 


Using a pair of jumper cables, connect the red 
jumper cable to the "hot" terminal of the 12 Volt 
booster 
battery. 


. Connect the black jumper cable to the ground termi- 


nal of the booster battery. 
CAUTION 


Keep the red and black cable terminals from 
touching each other. 


. Connect the other end of the red jumper cable to the 


"hot" terminal of the engine battery. 


. Connect the other end of the black jumper cable to 


the ground terminal of the engine battery. 


. Start the engine using starting aids as instructed. 
REMOVING JUMPER CABLES 


As soon as the engine starts: 


Disconnect the black jumper cable from the engine 
battery ground terminal. 

Disconnect the red jumper cable from the engine 
battery "hot" terminal. 

Disconnect the black jumper cable from the booster 
batteries. 

Disconnect the red jumper cable from the booster 
batteries. 

Disconnect the booster batteries. Charge them to 
full capacity with a battery charger. 


POWER COUPLING SYSTEM 


ENCLOSED CLUTCHES AND/OR 
FRONT POWER TAKE-OFF 


CHECKING CLUTCH ADJUSTMENT 


While engaging the clutch to pick up the load, check the 
clutch adjustment. The clutch should engage with a hard 
push and distinct snap. If engagement is "soft", adjust the 
clutch. 


ADJUSTING CLUTCH 


1. Stop the engine and remove the clutch inspection 
cover. 


CLUTCH INSPECTION COVER 


2. Turn the clutch until the lock pin, engaged in the 
locking ring, is visible. 

3. Pull the lock pin out and rotate the locking ring 
clockwise until the lock pin pops into the next 
notch. 


DISENGAGING LOCKING PIN 
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4. Test the clutch adjustment. If still too "soft", rotate 


the ring to the next notch. If the adjustment is too 
tight-turn the ring back one notch. 


5. Install the cover. 


LUBRICATING FLYWHEEL CLUTCH 


The flywheel clutch bearings are grease lubricated, 
except the main shaft bearing. The main shaft bearing is 
oil lubricated. 

1. Lubricate the shift lever bearings; 1 fitting on each 
side of clutch housing. 


LUBRICATING SHIFT LEVER BEARINGS 
1. Cil level gauge 


2. Lubricate the pilot bearing; 1 fitting at the end of 
shaft. If this fitting is not accessible, remove the 
plug located on the circumference of the shaft near 
the rear of the housing, and install a fitting. 

3. Lubricate the shift-collar bearings; 1 fitting at top- 
left of center. 

4. Check the main shaft bearing oil reservoir level with 
engine stopped. Maintain the oil level at the FULL 
mark on the oil level gauge. Add oil through the fil- 
ler tube on top of the bearing cage housing. See 
the Lubrication and Maintenance Chart for proper 
oil. 

5. To drain the reservoir: Remove the drain plug 
located on the lower right side of the shaft bearing 
reservoir. Drain and install the drain plug. Fill to 
the FULL mark on the oil level gauge. Install filler 
cap. 


MISCELLANEOUS MAINTENANCE 


VEE BELTS 
CHECKING BELTS ADJUSTING BELT TENSION 
1. Check belt wear. Alternator Drive 


2. Check tension of each belt. 
1. Loosen the bolts on the alternator. 


If one belt in a set requires replacement, always intall a 2. Move the alternator until the belt is properly ad- 
new matched set of belts-never replace just the worn belt. Justed. Tighten the adjustment bolt. 
If only the worn belt is replaced, the new belt will be 3. Check the adjustment. 
carrying all of the load-as it will not be stretched r much 4. Tighten the bolt. 


as the older belts-and all of the belts will fall in rapid 
succession. 


In the following illustrations the pulley marked X is 
the adjusting pulley. The pulley marked C Is the crank- 
shaft. Force Is applied at the arrow. See the chart for the 
force and belt deflection. 


FIG. HIGH MOUNT FAN DRIVE 
FIG. A ALTERNATOR DRIVE AND WATER PUMP 
DRIVE 


BELT FOR SCHEMATIC 
ATTACHMENT DEFLECTION SEE: 


Alternator Drive 
Water Pump-Fan Drive 


High Mount Fan Drive 


Air Compressor Drive 


Air Compressor Drive 
w/high mount fan 
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Water Pump-Fan Drive (Fig. А), and Air Compressor High-Mount Fan Drive (Fig. В! 
Drive & D); 


1. Loosen the four bolts holding the adjustment plate. 
1. Loosen the adjusting bolt and pivot bolt on the 2. Loosen the adjustment bolt locknut. 
idler. 3. Turn the adjustment bolt to obtain correct bolt ad- 
2. Move the idler outward until the belt is properly ad- justment. 
justed. Tighten the adjustment bolt. 4. Tighten the four bolts holding the adjustment plate. 
3. Check the adjustment. 5. Tighten the adjustment bolt locknut. 


4. Tighten the pivot bolt. 


FIG. D АВ COMPRESSOR DRIVE WITH HIGH MOUNT 
FAN DRIW 


FIG C AIR COMPRESSOR DRIVE 


SAFETY SHUT-OFF CONTROLS 


The shut-off controls must be checked to Insure proper authorized personnel should perform the checks. 
functioning if and when needed. To prevent damage Contact your Caterpillar dealer, 
to your engine while making the required test, only 
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SYSTEMS OPERATION 
TESTING AND ADJUSTING 


3208 INDUSTRIAL 
& MARINE ENGINES 


SERIAL NUMBERS 
75V1- UP 
90N1-UP 


FORM МО. ВЕСО1683-01 


FOR USE IN SERVICE MANUAL: 
3208 ENGINE, ВЕСО1658 

V160 THRU V300 LIFT 
TRUCKS, ВЕСО1275 


INTRODUCTION 


This publication has instructions and procedures for the subject on the front 
cover. The information, specifications, and illustrations in this publication 
are on the basis of information that was current at the time this issue was 
written. 


Correct operation, maintenance, test and repair procedures will give this 
product a long service life. Before starting a test, repair or rebuild job, the 
serviceman must read the respective sections of the Service Manual, and 
know all the components he will work on. 


Your safety, and the safety of others, is at all times very important. When 
you see this symbol (+)or this symbol ( ! )іп the manual, you must 

know that caution is needed for the procedure next to it. The symbols are 
warnings. To work safely, you must understand the job you do. Read all 
instructions to know what is safe and what is not safe. 


It is very important to know the weight of parts. Do not lift heavy parts by 

hand. Use а hoist. Make sure heavy parts have a good stability on the ground. 
A sudden fall can cause an accident. When lifting part of a machine, make 
sure the machine has blocks at front and rear. Never let the machine hang on 
a hoist, put blocks or stands under the weight. 


When using a hoist, follow the recommendation in the manual. Use correct 


lift tools as shown in illustrations to get the correct balance of the 
component you lift. This makes your work safer at all times. 


40400X3 


3208 INDUSTRIAL & MARINE ENGINES 
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SYSTEMS OPERATION 


FUEL SYSTEM 


Engines with Serial Numbers 90N1-90N6120 


The sleeve metering fuel system is a pressure 
type fuel system. The name for the fuel system is 
from the method used to control the amount of 
fuel sent to the cylinders. This fuel system has an 
injection pump for each cylinder of the engine. It 
also has a fuel transfer pump on the front of the 
injection pump housing. The governor is on the 
rear of the injection pump housing. 


The drive gear for the fuel transfer pump is on 
the front of the camshaft for the injection pumps. 
The carrier for the governor weights is bolted to 
the rear of the camshaft for the injection pumps. 
The injection pump housing has a bearing at each 
end to support the camshaft. The camshaft for the 
sleeve metering fuel system is driven by the timing 
gears at the front of the engine. 


The injection pumps, lifters and rollers, and the 
camshaft are all inside of the pump housing. The 
pump housing and the governor housing are full of 
fuel at transfer pump pressure (fuel system pres. 
sure). 


CAUTION: Diesel fuel is the only lubrication for 
the moving parts in the 'transfer pump, injection 
pump housing, and the governor. The injection 
pump housing must be full of fuel before turning 
the camshaft. 


This fuel system has governor weights, a thrust 
collar and two governor springs. One governor 
spring is for high idle and the other governor spring 
is for low idle. Rotation of the shaft for governor 
control, compression of the governor springs, 
movement of connecting linkage in the governor 
and injection pump housing controls the amount 
of fuel sent to the engine cylinders. 


Fuel from fuel tank (7) is pulled by fuel transfer 
pump (11) through fuel filter (9). From fuel filter 
(9) the fuel goes to housing for fuel injection 
pumps (14). The fuel goes in housing (14) at the 
top and goes through inside passage (20) to fuel 
transfer pump (11). 


додатна 8 10 Ш 12 13 4 
SCHEMATIC OF FUEL SYSTEM 


1. Return line for fuel Injection nozzles. 2. Fuel priming pump. 3. Return line for constant bleed valve. 4, Constant 
bleed valve. 5. Manual bleed valve. 6. Fuel injection nozzle. 7. Fuel tank. ,8.Fuel Inlet Line. 9. Fuel filter. 10. 
Bypass for fuel priming pump. 11. Fuel transfer pump. 12. Fuel bypass valve. 13. Camshaft. 14. Housing for fuel 
Injection pumps. A. Check valve. 5. Check valve. C. Check valve. D. Check valve. 
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CROSS SECTION OF FUEL SYSTEM 


11. Fuel transfer pump. 13. Camshaft. 14. Hous 


Load stop pin. 18. Cover. 19. Sleeve control shafts (two). 20. 


pump. 22. Lever on governor shaft. 23. Governo 


ing for fuel injection pumps. 15. Lever. 16. Governor housing. 17. 
Inside fuel passage. 21. Drive gear for fuel transfer 
r springs (inner spring is for low idle: outer spring is for high idle). 24 


Spring seat. 25. Thrust collar. 26. Over fueling spring. 27. Load stop lever. 28. Carrier and governor weights. 29. 


Sleeve levers. 


From fuel transfer pump (11), fuel under 
pressure, fills the housing for the fuel injection 
pumps (14). Pressure of the fuel in housing (14) is 
controlled by bypass valve (12). Pressure of the 
fuel at FULL LOAD is 30 + 5 psi (2.1 + 0.4 
kg/cm2). If the pressure of fuel in housing (14) 
gets too high, bypass valve (12) will move (open) 
to let some of the fuel return to the inlet of fuel 
transfer pump (11). 


Lever (15) for the governor is connected by 
linkage and governor springs (23) to the sleeve 
control shafts (19). Any movement of lever (22) 
will cause a change in the position of sleeve control 
shafts (19). 


When lever (15) is moved to give more fuel to 
the engine, lever (22) will put governor springs (23) 
in compression and move thrust collar (26) for- 
ward. As thrust collar (25) moves forward, the 
connecting linkage will cause sleeve control shafts 
(19) to turn. With this movement of the sleeve 
control shafts, levers (29) will lift sleeves (30) to 
make an increase in the amount of fuel sent to the 
engine cylinders. 


When starting the engine, the force of over 
fueling spring (26) is enough to push thrust collar 
(25) to the full fuel position. This lets the engine 
have the maximum amount of fuel for injection 
when starting. At approximately 400 rpm, gover- 
nor weights (28) make enough force to push spring 
(26) together. Thrust collar (25) and spring seat 
(24) come into contact. From this time on, the 
governor works to control the speed of the engine. 


When governor springs (23) are put in compres- 
sion, the spring seat at the front of the governor 
springs will make contact with load stop lever (27). 
Rotation of the load stop lever moves load stop pin 
(17) up until the load stop pin comes in contact 
with the stop bar or stop screw. This stops the 
movement of thrust collar (25), the connecting 
levers, and sleeve control shafts (19). Atthis 
position, the maximum amount of fuel per stroke 
is being injected by each injection pump. 


The carrier for governor weights (28) is held on 
the rear of camshaft (13) by bolts. When engine 
rpm goes up, injection pump camshaft (13) turns 
faster. Any change of camshaft rpm will change the 


FUEL SYSTEM 
(90N1-90N6120) 


rpm and position of governor weights (28). Any 
change of governor weight position will cause 
thrust collar (25) to move. As governor weights 
(28) turn faster, thrust collar (25) is pushed toward 
governor springs (23). When the force of governor 
springs (23) is balanced by the centrifugal force of 
the governor weights, sleeves (30) of the injection 
pumps are held at a specific position to send a 
specific amount of fuel to the engine cylinders. 


When the governor control lever is turned 
toward the FUEL-OFF position with the engine 
running, there is a reduction of force on governor 
springs (23). The movement of the linkage in the 
governor will cause fuel control shafts (19) to 
move sleeves (30) down, and less fuel will be 
injected in the engine cylinders. 


To stop the engine, turn the ignition switch to 
the "OFF" position. This will cause the shut-off 
solenoid to move linkage in the fuel pump housing. 
Movement of the linkage will cause sleeve levers 
(29) to move sleeves (30) down, and no fuel is sent 
to the engine cylinders. With no fuel going to the 
engine cylinders, the engine will stop. 
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FUEL SYSTEM COMPONENTS 


14. Housing for fuel injection pumps. 19. Sleeve control 
shafts. 29. Sleeve levers. 30. Sleeves. 


FLOW OF FUEL USING THE PRIMING PUMP 


When the handle of priming pump (2) is pulled 
out, negative air pressure in priming pump (2) 
opens check valve (A) and pulls fuel from fuel tank 
(7). Pushing the handle in closes check valve (A) 
and opens check valve (B). This pushes air and/pr 
fuel into housing (14) through the fuel passages 
and check valve (C). More operation of priming 
pump (2) will pull fuel from fuel tank (7) until the 
fuel lines, fuel filter (9) and housing (14) are full of 
fuel. Do this until the flow of fuel from manual 
bleed valve (5) is free of air bubbles. Relief valve 
(10) will open and let the fuel go to the inlet for 
fuel priming pump (2} if the pressure gets higher 
than 20 psi (1.4 kg/cm ) when using priming pump (2). 


SYSTEMS OPERATION 


CONSTANT BLEED VALVE 


Constant bleed valve (4) lets approximately 9 
gallons of fuel per hour go back to fuel tank (7). 
This fuel goes back to fuel tank (7) through return 
line for constant bleed valve (3). This flow of fuel 
removes air from housing (14) and also helps to 
cool the fuel injection pump. Check valve (D) 
makes a restriction in this flow of fuel until the 
pressure in housing (14) is at 8 + 3 psi (0.6 + 0.2 
kg/cm2 ). 


LEED GED: 
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CONSTANT BLEED VALVE 


4. Constant bleed valve. D. Check valve. 


OPERATION OF FUEL INJECTION PUMPS 
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FUEL INJECT!ON SEQUENCE 
1,2. 3. Injection stroke (positions) of a fuel injection pump. 
4. Injection pump camshaft. A. Barrel. B. Plunger. C. 
Fuel inlet. D. Sleeve. E. Fuel outlet. F. Lifter. 


FUEL SYSTEM 
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The main components of a fuel injection pump 
in the sleeve metering fuel system are barrel (A), 
plunger (B), and sleeve (D). Plunger (B) moves up 
and down inside the barrel (A) and sleeve (D). 
Barrel (A) is stationary while sleeve (D) is moved 
up and down on plunger (B) to make a change in 
the amount, of fuel for injection. 


When the engine is running, fuel under pressure 
from the fuel transfer pump goes in the center of 
plunger (B) through fuel inlet (C) during the down 
stroke of plunger (B). Fuel can not go through fuel 
outlet (E) at this time because it is stopped by 
sleeve (D), (see position 1). 


Fuel injection starts (see position 2) when 
plunger (B) is lifted up in barrel (A) enough to 
close fuel inlet (C). There is an increase in fuel 
pressure above plunger (B), when the plunger is 
lifted by camshaft (4). The fuel above plunger (B) 
is injected in to the engine cylinder. 

Injection will stop (see position 3) when fuel 

outlet (E) is lifted above the top edge of sleeve (D) 
by camshaft (4). This movement lets the fuel that 
is above, and in, plunger (B) go through fuel outlet 
(E) and return to the fuel injection pump housing. 


When the sleeve (D) is raised on plunger (B), fuel 
outlet (E) is covered for a longer time, causing 
more fuel to be injected in the engine cylinders. If 
sleeve (D) is low on plunger (B), fuel outlet (E) is 
covered for a shorter time, causing less fuel to be 
injected. 


OPERATION OF 9L7883 FUEL INJECTION NOZZLE 


The fuel inlet (7) and nozzle tip (14) are parts of 
the nozzle body (12). Valve (9) is held in position 
by force of spring (4). Force of spring (4) is 
controlled by shims (11). The lift of valve (9) is 
controlled by lift adjusting screw (1). Locknut (2) 
holds lift adjusting screw (1) in position. Compres- 
sion seal (8) goes on nozzle body (12). 
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FUEL INJECTION NOZZLE 


1. Lift adjusting screw. 2. Locknut. 3. Pressure screw. 


4. Spring. 5. Spring seat. 6. Valve guide. 7. Fuel 
inlet. 8. Compression seal. 9. Valve. 10. Orifices 
four). 11. Shims. 12. Nozzle body. 13. Carbon dam. 
14. Nozzle trip. 


SYSTEMS OPERATION 


The compression seal goes against inlet fitting 
(7) and prevents the leakage of compression from 
the cylinder. Carbon dam (13), at the lower end of 
nozzle body (12), prevents the deposit of carbon in 
the bore in the cylinder head. 


Fuel, under high pressure from the fuel injection 
pump goes through the hole in fuel inlet (7). The 
fuel then goes around valve (9), fills the inside of 
nozzle body (12) and pushes against valve guide 
(6). When the force made by the pressure of the 
fuel is more than the force of spring (4), valve (9) 
will lift. When valve (9) lifts, fuel under high 
pressure will go through the four .0128 in. (0.325 
mm) orifices (10) into the cylinder. When the fuel 
is sent to the cylinder, the force made by the 
pressure ofthe fuel in the nozzle body will become 
less. The force of spring (4) will then be more than 
the force of the pressure of the fuel in the nozzle 
body. Valve (9) will move to the closed position. 


Valve (9) is a close fit with the inside of nozzle 
tip (14), this makes a positive seal for the valve. 


When the fuel is sent to the cylinder, a small 
quantity of fuel will leak by valve guide (6). This 
fuel gives lubrication to the moving parts of the 
fuel injection nozzle This fuel then goes through a 
leak off boot at the top of nozzle body (12) and is 
returned to the fuel tank. 


FUNCTION OF FUEL JUNCTION BLOCK 
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CONNECTIONS FOR FUEL LINES А 
THE FUEL JUNCTION BLOCK 

1. Connection for constant bleed line to fuel tank. 2. 
Connection for fuel supply line to fuel tank. 3. Connection 
for fuel supply line to fuel filter. 4. Fuel injunction block. 5. 
Connection for bleed line for fuel injection nozzles to fuel 
tank. 6. Connection for constant bleed line to housing for 
fuel injection pumps. 7. Connection for bleed line for fuel 
injection nozzles on right side of engine. 8. Connection for 
bleed line for fuel injection nozzles on left side of engine. 9. 
Tee. 
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FUEL SYSTEM 
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The location of the fuel junction block (4) is at 
the right rear of the engine. The fuel lines from the 


fuel tank and the engine connect at fuel junction 
block (4). 


CONNECTIONS FOR FUEL LINES AT 
THE FUEL JUNCTION BLOCK 


1. Connection for constant bleed line to fuel tank. 2. 
Connection for fuel supply line to fuel tank. 3. 
Connection for fuel supply line to fuel filter. 4. Fuel 
junction block. 5. Connection for bleed line for fuel 
injection nozzles to fuel tank. 7. Connection for bleed 
line for fuel injection nozzles on right side of engine. 8. 
Connection for bleed line for fuel injection nozzles on left 
side of engine. 9. Tee. 


CONNECTIONS FOR FUEL LINES AT 
THE FUEL JUNCTION BLOCK 


1. Connection for constant bleed line to fuel tank. 3. 
Connection for fuel supply line to fuel filter. 4. Fuel 
junction block. 6. Connection for constant bleed line to 
housing for fuel injection pumps. 7. Connection for bleed 
line for fuel injection nozzles on right side of engine. 8. 
Connection for bleed line for fuel injection nozzles on left 
side of engine. 


AUTOMATIC TIMING ADVANCE UNIT 


The automatic timing advance unit (2) is in- 
stalled on the front of the camshaft (3) for the 
engine. The automatic timing advance unit (2) 
drives the gear (1) on the camshaft for the fuel 
injection pump. This gear is the drive for the cam- 
shaft for the fuel injection pump. 


SYSTEMS OPERATION 
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AUTOMATIC TIMING ADVANCE UNIT 


1. Gear on camshaft for fuel injection pump. 2. Automatic 
timing advance unit. 3. Camshaft for the engine. 


The weights (4) in the timing advance are driven 
by two slides (6) that fit into notches made on an 
angle in the weights. The slides (6) are driven by 
two dowels which are in the drive gear for the 
engine camshaft. As centrifugal force (rotation) 
moves weights (4) outward against the force of 
springs (5), the movement of the notches in weights 
(4) will cause the slides to make a change in the 
angle between the timing advance gear and the two 
drive dowels in the drive gear for the engine cam- 
shaft. Since the timing advance unit drives the gear 
(1) on the camshaft for the fuel injection pump, 
the fuel injection timing is also changed. 
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AUTOMATIC TIMING ADVANCE UNIT 


4. Weights. 5. Springs. 6. Sides. 
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The automatic timing advance unit will change 
the timing 8 degrees. This change starts at approxi- 
mately low idle rpm and is operating up through 
the rated speed of the engine. No adjustment can 
be made to the automatic timing advance unit. 


Lubrication oil for the timing advance unit 
comes from drilled holes that connect with the 
front bearing for the engine camshaft. 


SYSTEMS OPERATION 


FUEL SYSTEM 
(75V1-UP, 90N6121-UP) 


SYSTEMS OPERATION 


FUEL SYSTEM 


Engines with Serial Numbers 75V1-UP, 90N6121-UP 


The sleeve metering fuel system is a pressure 
type fuel system. The name for the fuel system is 
from the method used to control the amount of 
fuel sent to the cylinders. This fuel system has an 
injection pump for each cylinder of the engine. It 
also has a fuel transfer pump on the front of the 
injection pump housing. The governor is on the 
rear of the injection pump housing. 


The drive gear for the fuel transfer pump is on 
the front of the camshaft for the injection pumps. 
The carrier for the governor weights is bolted to 
the rear of the camshaft for the injection pumps. 
The injection pump housing has a bearing at each 
end to support the camshaft. The camshaft for the 
sleeve metering fuel system is driven by the timing 
gears at the front of the engine. 


The injection pumps, lifters and rollers, and the 
camshaft are all inside of the pump housing. The 
pump housing and the governor housing are full of 
fuel at transfer pump pressure (fuel system pres- 
sure). 


CAUTION: Diesel fuel is the only lubrication for 
the moving parts in the transfer pump, injection 
pump housing, and the governor. The injection 
pump housing must be full of fuel before turning 
the camshaft. 


This fuel system has governor weights, a thrust 
collar and two governor springs. One governor 
spring is for high idle and the other governor spring 
is for low idle. Rotation of the shaft for governor 
control, compression of the governor springs, 
movement of connecting linkage in the governor 
and injection pump housing controls the amount 
of fuel sent to the engine cylinders. 


Fuel from fuel tank (7) is pulled by fuel transfer 
pump (11) through fuel filter (9). From fuel filter 
(9) the fuel goes to housing for fuel injection 
pumps (14). The fuel goes in housing (14) at the 
top and goes through inside passage (20) to fuel 
transfer pump (11). 


SCHEMATIC OF FUEL SYSTEM 


1. Fuel priming pump (closed position). 2. Fuel priming pump (open position). 3. Return line for constant bleed valve. 
4. Constant bleed valve. 5. Manual bleed valve. 6. Fuel injection nozzle. 7. Fuel tank. 8. Fuel inlet line. 9. Fuel 
filter. 10. Bypass valve for fuel priming pump. 11. Fuel transfer pump. 12. Fuel bypass valve. 13. Camshaft. 14. 
Housing for fuel injection pumps. A. Check valve. B. Check valve. C. Check valve. D. Check valve. 
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CROSS SECTION OF FUEL SYSTEM WITH DASHPOT GOVERNOR 


11. Fuel transfer pump. 13. Camshaft. 14. Housing for fuel injection pumps. 15. Lever. 16. Governor housing. 17. Load stop 
pin. 18. Cover. 19. Sleeve control shafts ((two). 20. Inside fuel passage.'21. Drive gear for fuel transfer pump. 22. Lever on 
governor shaft. 23. Piston for dashpot governor. 24. Spring for dashpot governor. 25. Governor springs (inner spring is for low 
idle: outer spring is for high idle). 26. Spring seat. 27. Over fueling spring. 28. Thrust collar. 29. Load stop lever. 30. Carrier 
and governor weights. 31. Sleeve levers. E. Orifice for dashpot. 


From fuel transfer pump (11), fuel under 
pressure, fills the housing for the fuel injection 
pumps (14). Pressure of the fuel in housing (14) is 
controlled by bypass valve (12). Pressure of the 
fuel at FULL LOAD is 30 + 5 psi (2.1 + 0.4 
kg/cm2). If the pressure of fuel in housing (14) 
gets too high, bypass valve (12) will move (open) 
to let some of the fuel return to the inlet of fuel 
transfer pump (11). 


Lever (15) for the governor is connected by 
linkage and governor springs (25) to the sleeve 
control shafts (19). Any movement of lever (22) 
will cause a change in the position of sleeve control 
shafts (19). 


When lever (15) is moved to give more fuel to 
the engine, lever (22) will put governor springs (25) 


in compression and move thrust collar (28) for- 
ward. As thrust collar (28) moves forward, the 
connecting linkage will cause sleeve control shafts 
(19) to turn.’ With this movement of the sleeve 
control shafts, levers (31) will lift sleeves (32) to 
make an increase in the amount of fuel sent to the 
engine cylinders. 


When starting the engine, the force of over fuel- 
ing spring (27) is enough to push thrust collar (28) 
to the full fuel position. This lets the engine have 
the maximum amount of fuel for injection when 
starting. At approximately 400 rpm, governor 
weights (30) make enough force to push spring 
(27) together. Thrust collar (28) and spring seat 
(26) come into contact. From this time on, the 
governor works to control the speed of the engine. 
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GOVERNOR PARTS | 


23. Piston for dashpot governor. 24. Spring for dashpot 
governor. 26. Spring seat. 27. Over fueling spring. 28. 
Thrust collar. 


When governor springs (25) are put in compres- 
sion, the spring seat at the front of the governor 
springs will make contact with load stop lever (29). 
Rotation of the load stop lever moves load stop pin 
(17) up until the load stop pin comes in contact 
with the stop bar or stop screw. This stops the 
movement of thrust collar (28), the connecting 
levers, and sleeve control shafts (19). At this 
position, the maximum amount of fuel per stroke 
is being injected by each injection pump. 


The carrier for governor weights (30) is held on 
the rear of camshaft (13) by bolts. When engine 
rpm goes up, injection pump camshaft (13) turns 
faster. Any change of camshaft rpm will change the 
rpm and position of governor weights (30). Any 
change of governor weight position will cause 
thrust collar (28) to move. As governor weights 
(30) turn faster, thrust collar (28) is pushed toward 
governor springs (25). When the force of governor 
springs (25) is balanced by the centrifugal force of 
the governor weights, sleeves (32) of the injection 
pumps are held at a specific position to send a 
specific amount of fuel to the engine cylinders. 


When the governor control lever is turned to- 
ward the FUEL-OFF position with the engine run- 
ning, there is a reduction of force on governor 
springs (25). The movement of the linkage in the 
governor will cause fuel control shafts (19) to 
move sleeves (32) down, and less fuel will be in- 
jected in the engine cylinders. 


To stop the engine, turn the ignition switch to 
the "OFF" position. This will cause the shut-off 
solenoid to move linkage in the fuel pump housing. 
Movement of the linkage will cause sleeve levers 
(31) to move sleeves (32) down, and no fuel is sent 
to the engine cylinders. With no fuel going to the 
engine cylinders, the engine will stop. 


SYSTEMS OPERATION 


FUEL SYSTEM COMPONENTS 


14. Housing for fuel injection pumps. 19. Sleeve control shaft. 
31. Sleeve levers. 32. Sleeves. 


FLOW OF FUEL USING THE PRIMING PUMP 


When the handle of priming pump (2) is pulled 
out, negative air pressure in priming pump (2) 
opens check valve (A) and pulls fuel from fuel tank 
(7). Pushing the handle in closes check valve (A) 
and opens check valve (B). This pushes air and/or 
fuel into housing (14) through the fuel passages 
and check valve (C). More operation of priming 
pump (2) will pull fuel from fuel tank (7) until the 
fuel lines, fuel filter (9) and housing (14) are full of 
fuel. Do this until the flow of fuel from manual 
bleed valve (5) is free of air bubbles. Relief valve 
(10) will open and let the fuel go to the inlet for 
fuel priming pump (21 if the pressure gets higher 
than 20 psi (1.4 kg/cm ) when using priming pump (2). 


CONSTANT BLEED VALVE 
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CONSTANT BLEND VALVE 


4. Constant bleed valve. D. Check valve. 
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FUEL SYSTEM 
(75V1-UP, 90N6121-UP) 


Constant bleed valve (4) lets approximately 9 
gallons of fuel per hour go back to fuel tank (7). 
This fuel goes back to fuel tank (7) through return 
line for constant bleed valve (3). This flow of fuel 
removes air from housing (14) and also helps to 
cool the fuel injection pump. Check valve (D) 
makes a restriction in this flow of fuel until the 
pressure in housing (14) is at 8 + 3 psi (0.6 + 0.2 
kg/cm2 ). 


OPERATION OF FUEL INJECTION PUMPS 


The main components of a fuel injection pump 
in the sleeve metering fuel system are barrel (A), 
plunger (B), and sleeve (D), Plunger (B) moves up 
and down inside the barrel (A) and sleeve (D). 
Barrel (A) is stationary while sleeve (D) is moved 
up and down on plunger (B) to make a change in 
the amount of fuel for injection. 


When the engine is running, fuel under pressure 
from the fuel transfer pump goes in the center of 
plunger (B) through fuel inlet (C) during the down 
stroke of plunger (B), Fuel can not go through fuel 
outlet (E) at this time because it is stopped by 
sleeve (D), (see position 1), 


Fuel injection starts (see position 2) when 
plunger (B) is lifted up in barrel (A) enough to 
close fuel inlet (C). There is an increase in fuel 
pressure above plunger (B), when the plunger is 
lifted by camshaft (4). The fuel above plunger (B) 
is injected in to the engine cylinder. 
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FUEL INJECTION SEQUENCE 


1, 2, 3. Injection stroke (position) of a fuel Injection 


pump. 4. Injection pump camshaft. A, Barrel. 0. Plung- 


er. C. Fuel Inlet. D, Sleeve. E. Fuel outlet. F, Lifter. 


SYSTEMS OPERATION 


Injection will stop (see position 3) when fuel 
outlet (E) is lifted above the top edge of sleeve (D) 
by camshaft (4). This movement lets the fuel that 
is above, and in, plunger (B) go through fuel outlet 
(E) and return to the fuel injection pump housing. 


When the sleeve (D) is raised on plunger (B), fuel 
outlet (E) is covered for a longer time, causing 
more fuel to be injected in the engine cylinders. If 
sleeve (D) is low on plunger (B), fuel outlet (E) is 
covered for a shorter time, causing less fuel to be 
injected. 


OPERATION OF 9L6969 FUEL INJECTION NOZZLE 


The fuel inlet (6) and nozzle tip (13) are parts of 
the nozzle body (11). Valve (8) is held in position 
by spring force. Force of the spring is controlled 
by pressure adjustment screw (3). Locknut (4) 
holds pressure adjustment screw (3) in position. 
The lift of valve (8) is controlled by lift adjustment 
screw (2), Locknut (10) holds lift adjustment 
screw (2) in position, Compression seal (7) goes on 
nozzle body (11). 


The compression seal goes against inlet fitting 
(6) and prevents the leakage of compression from 
the cylinder. Carbon dam (12), at the lower end of 
nozzle body (11), prevents the deposit of carbon in 
the bore in the cylinder head. 


A129454X2 0 tt 12 13 
FUEL INJECTION NOZZLE 


1. Cap. 2. Lift adjustment screw. 3. Pressure adjustment 
screw. 4. Locknut for pressure adjustment screw. 5. O-ring seal. 
6. Fuel Inlet. 7. Compression seal. 8. Valve. 9. Orifice (four). 
10. Locknut for lift adjustment screw. 11. 

Nozzle body. 12. Carbondam. 13. Nozzle tip. 


Fuel, under high pressure from the fuel injection 
pump goes through the hole in fuel inlet (6). The 
fuel then goes around valve (8), fills the inside of 
nozzle body (11) and pushes against the valve 
guide. When the force made by the pressure of the 
fuel is more than the force of the spring, valve (8) 
will lift. When valve (8) lifts, fuel under high pres- 
sure will go through the four .0128 in. (0.325 mm) 
orifices (9) into the cylinder. When the fuel is sent 
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FUEL SYSTEM 
(75V1-UP, 90N6121-UP) 


to the cylinder, the force made by the pressure of 
the fuel in the nozzle body will become less. The 
force of the spring will then be more than the force 
of the pressure of the fuel in the nozzle body. 
Valve (8) will move to the closed position. 


Valve. (8) is a close fit with the inside of nozzle 
tip (13), this makes a positive seal for the valve. 


When the fuel is sent to the cylinder, a very 
small quantity of fuel will leak by the valve guide. 
This fuel gives lubrication to the moving parts of 
the fuel injection nozzle. 


FUNCTION OF FUEL JUNCTION BLOCK 


The location of the fuel junction block (4) is at 
the right rear of the engine. The fuel lines from the 


fuel tank and the engine connect at fuel junction 
block (4). 


CONNECTIONS FOR FUEL LINES AT THE 
FUEL JUNCTION BLOCK 
1. Connection for constant bleed line to housing for fuel 
injection pumps. 2. Connection for constant bleed line to 
fuel tank. 3. Connection for fuel supply line to fuel filter. 
4. Fuel junction block. 5. Connection for fuel supply 
line to fuel tank. 


AUTOMATIC TIMING ADVANCE UNIT 


The automatic timing advance unit (2) is in- 
stalled on the front of the camshaft (3) for the 
engine. The automatic timing advance unit (2) 
drive the gear (1) on the camshaft for the fuel 
injection pump. This gear is the drive for the cam- 
shaft for the fuel injection pump. 


The weights (4) in the timing advance are driven 
by two slides (6) that fit into notches made on an 
angle in the weights. The slides (6) are driven by 
two dowels which are in the drive gear for the 
engine camshaft. As centrifugal force (rotation) 
moves weights (4) outward against the force of 
springs (5), the movement of the notches in weights 
(4) will cause the slides to make a change in the 
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AUTOMATIC TIMING ADVANCE UNIT 


1. Gear on camshaft for fuel injection pump. 2. Automatic 
timing advance unit. 3. Camshaft for the engine. 


angle between the timing advance gear and the two 
drive dowels in the drive gear for the engine cam- 
shaft. Since the timing advance unit drives the gear 
(І) on the camshaft for the fuel injection pump, 

the fuel injection timing is also changed. 
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AUTOMATIC TIMING ADVANCE UNIT 
4. Weights. 5. Springs. 6. Slides. 


The automatic timing advance unit will change 
the timing 5 degrees. This change starts at approxi- 
mately low idle rpm and is operating up through 
the rated speed of the engine. No adjustment can 
be made to the automatic timing advance unit. 


Lubrication oil for the timing advance unit 
comes from drilled holes that connect with the 
front bearing for the engine camshaft. 
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AIR INLET AND EXHAUST SYSTEM 


SYSTEMS OPERATION 


AIR INLET EXHAUST SYSTEM 
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AIR INLET AND EXHAUST SYSTEM 
(Industrial Engines) 


1. Air inlet pipe. 2. Pipe plug. 3. Mounting flange for the air cleaner. 4. Fitting. 5. Positive crankcase 
ventilator valve. 6. Inlet manifolds. 7. Valve cover. 8. Exhaust manifolds. 


The air inlet system is on the top side of the engine. 
The air cleaner goes on air inlet pipe (1). The air inlet pipe 
sends air to both cylinder heads. The air inlet pipe can not 
be turned end for end because the mounting flange for 
the air cleaner (3) has a small angle toward the front of 
the engine. 


The air inlet manifolds (6) are made as a part of the 
cylinder heads. The air inlet openings and the 
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design of the combustion chamber give the air needed for 
complete combustion. 


The exhaust system is on each side of the engine. 
The exhaust manifolds (8) are along the outside of the 
cylinder heads. The exhaust manifold for the right side of 
the engine will not go on the left side of the engine. The 
exhaust manifold for the left side of the engine will not go 
on the right side of the engine. 


AIR INLET AND EXHAUST SYSTEM SYSTEMS OPERATION 
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AIR INLET AND EXHAUST SYSTEM 
(Marine Engines) 


1. Air inlet pipe. 2. Pipe plug. 3. Mounting flange for the air cleaner. 4. Fitting. 5. Positive crankcase 
ventilator valve. 6. Inlet manifolds. 7. Valve cover. 8. Exhaust manifolds. 


A positive crankcase ventilator valve (5) goes on Valve cover (7) can also be put on the other 
valve cover (7). Valve (5) will return crankcase fumes to cylinder head. When valve cover (7) is put on the other 
the engine through air inlet pipe (1). cylinder heads fitting (4) must be exchanged with pipe 


plug (2) in the air inlet pipe (1). 
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CYLINDER HEAD AND VALVES 
(75V1-75V1446, 90N1-90N6120) 


SYSTEMS OPERATION 


CYLINDER HEAD AND VALVES 
Engines with Serial Numbers 75V1-75V1446, 90N1-90N6120 
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CYLINDER HEAD AND VALVES 
1. Push Rod. 2. Cam follower. 3. Guide support. 4. Rocker arm shaft. 5. Rocker arm. 6. Exhaust valve. 7. 
Valve seat insert. 8. Intake Valve. 9. Inner valve spring. 10. Outer valve spring. 


The valves and valve system components control 
the flow of inlet air and exhaust gases into and out of the 
cylinder during engine operation. 


The intake and exhaust valves are opened and 
closed by movement of these components; crank- shaft 
camshaft cam followers push rods rocker arms апа 
valve springs. Rotation of the crankshaft causes rotation 
of the camshaft. The camshaft gear is driven by and 
timed to a gear on the front of the crankshaft. When the 
camshaft turns the cams on the camshaft also turn and 
cause the cam followers to go up and down. This 
movement makes the push rods move the rocker arms. 
The movement of the rocker arms will make the intake 
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and exhaust valves in the cylinder head open and close 
according to the firing order (injection sequence) of the 
engine. Two valve springs for each valve help to hold the 
valves in the closed position. 


There is one intake and one exhaust valve for each 
cylinder. The valve seat insert for the exhaust valve can 
have replacement. The valve seat for the intake valve is 
machined in and is a part of the cylinder head. When the 
seat for the intake valve has been machined to the limits 
given т the SPECIFICATIONS it can be bored 
(machined) for a valve seat insert. The valve guide bore 
is machined in and is a part of the cylinder head. 


CYLINDER HEAD AND VALVES 
(75V1447-UP, 90N6121-UP) 


SYSTEMS OPERATION 


CYLINDER HEAD AND VALVES 
Engines with Serial Numbers 75V1447-UP, 90N6121-UP 
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CYLINDER HEAD AND VALVES 


1. Push Rod. 2. Cam follower. 3.Guide support. 4. Rocker arm shaft. 5. Rocker arm. 6. Exhaust valve. 7. 
Valve seat insert. 8. Intake Valve. 9. Inner valve spring. 10. Outer valve spring. 


The valves and valve system components control 
the flow of inlet air and exhaust gases into and out of the 
cylinder during engine operation. 


The intake and exhaust valves are opened and 
closed by movement of these components; crank- shaft 
camshaft cam followers push rods rocker arms апа 
valve springs. Rotation of the crankshaft causes rotation 
of the camshaft. The camshaft gear is driven by and 
timed to a gear on the front of the crankshaft. When the 
camshaft turns the cams on the camshaft also turn and 
cause the cam followers to go up and down. This- 
movement makes the push rods move the rocker arms. 
The movement of the rocker arms will make the intake 


and exhaust valves in the cylinder head open and close 
according to the firing order (injection sequence) of the 
engine. One valve spring for each valve helps to hold the 
valves in the closed position. 


There is one intake and one exhaust valve for each 
cylinder. The valve seat insert for the exhaust valve can 
have replacement. The valve seat for the intake valve is 
machined in and is a part of the cylinder head. When the 
seat for the intake valve has been machined to the limits 
given in the SPECIFICATIONS it can be bored 
(machined) for a valve seat insert. The valve guide bore 
is machined in and is a part of the cylinder head. 


LUBRICATION SYSTEM 


SYSTEMS OPERATION 


LUBRICATION SYSTEM 
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SCHEMATIC OF LUBRICATION SYSTEM 
(Industrial Engine Illustrated) 
1. Front cover for the engine. 2. Cylinder head. 3. Oil manifold. 4. Base for the oil cooler. 5. Bypass valve. 6. 
Oil cooler. 7. Oil pump. 8. Cover for oil pump. 9. Suction bell for oil pump. 10. Bypass valve. 11. Bypass 


valve. 12. Oil filters. 


The lubrication system uses a six lobe rotor type oil 
pump (7). Bolts hold the cover for the oil pump (8) on the 
front cover for the engine (1). The gear on the crankshaft 
drives the outer rotor. The outer rotor has rotation in a 
bearing in the front cover for the engine. The inner rotor 
goes on a short shaft in the front cover for the engine. 
The inner rotor is driven by the outer rotor. 


A bypass valve (5) іп the cover for the oil pump (8) 
controls the pressure of the oil coming from oil pump (7). 
The pump can put more oil into the system than needed. 
When the pressure of the oil going into the engine is more 
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than 75 to 80 psi (5.3 to 5.6 kg/cm’) the bypass valve (5) 
will open. This permits the oil that is not needed to go to 
the inlet oil passage of the oil pump. 


Oil from the oil pan is pulled through the suction bell 
for the oil pump (9) by oil pump (7). The oil is sent by the 
pump to an oil passage in the front cover for the engine 
(1). Oil from this passage goes to the cylinder block and 
on to base for the oil cooler (4). The base for the oil 
cooler is on the left side of the engine near the front of 
the engine. Bypass valve (10) in the base for the oil 
cooler 


LUBRICATION SYSTEM 


will let the oil go around the oil cooler (6) when the oil is 
cold or if the restriction in the oil cooler is more than the 
other parts of the system. A difference in pressure of 12 
to 15 psi (0.8 to 1.1 kg/cm2) between the oil inlet and the 
oil outlet will open the bypass valve. 


There are two pressure outlets in the base for the oil 
cooler. The pressure outlets are on the outlet side of the 
oil cooler and oil filters. The pressure outlets are for the 
sending unit and switch for the oil pressure. 


Oil from the oil filters (12) goes through a passage in 
the cylinder block to oil manifold (3). The oil manifold is in 
the center of the cylinder block above the camshaft and 
goes the full length of the cylinder block. Oil goes from 
the oil manifold to the bearings for the camshaft. There 
are grooves in the bore in the cylinder block around the 
bearings for the camshaft. The bearing surfaces 
(journals) on the camshaft get lubrication from these 
grooves through a hole in the bearings for the camshaft. 
Some of the oil goes around the grooves and down 
through a passage to a hole and groove in the top half of 
the main bearing. Oil from the hole and groove gives 
lubrication to the bearing surfaces (journals) of the 
crankshaft for the main bearings. 


Oil gets into the crankshaft through holes in the 
bearing surfaces (journals) for the main bearings. 
Passages connect each bearing surface (journal) for the 
main bearing with the bearing surface (journal) for the 
connecting rod next to it. The piston pins get lubrication 
from oil thrown by other parts. 
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SYSTEMS OPERATION 


Oil for the rocker arms comes from the oil manifold 
(3) through passages in the cylinder block. The passages 
in the cylinder block are in alignment with a passage in 
each cylinder head. 


The passage to the cylinder head on the left side is 
near the front of the cylinder block. The passage to the 
cylinder head on the right side is near the rear of the 
cylinder block. 


The passage in each cylinder head sends the oil into 
an oil hole in the bottom of the mounting surface of the 
bracket that holds the shaft for the rocker arms. The oil 
hole is in the front bracket on the left side and in the rear 
bracket on the right side. The oil then goes up through 
the bracket and into the center of the shaft for the rocker 
arms. Oil goes along the center of the shaft to the 
bearings for the rocker arms. From the rocker arms the 
oil is pushed through small holes to give lubrication to the 
valves push rods cam followers and camshaft lobes. 
After the lubrication oil has done its work it will return to 
the oil pan for the engine. 


NOTE: On marine engines the location of the oil cooler 
for the marine gear is on top of the flywheel housing. 


COOLING SYSTEM SYSTEMS OPERATION 
COOLING SYSTEM 
(Industrial Engines) 


AMI. "i н 
COOLING SYSTEM WITH STANDARD VERTICAL RADIATOR 
1. Radiator cap. 2. Radiator top tank. 3. Radiator top hose. 4. Shunt line. 5. Housing for water temperature 
regulators. 6. Return to housing for water temperature regulators. 7. Cylinder heads (two). 8. Vent tube. 9. 
Surge tank. 10. Inside bypass. 11. Radiator bottom tank. 12. Radiator bottom hose. 13. Water pump. 14. 
Outlet line for oil cooler. 15. Oil cooler. 16. Inlet line for oil cooler. 17. Cylinder block. A. Orifices between 
cylinder heads and front cover. B. Orifice in oil cooler outlet. 
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COOLING SYSTEM WITH CROSS FLOW RADIATOR 
1. Radiator cap. 2. Radiator top tank. 3. Radiator top hose. 4. Shunt line. 5. Housing for water temperature 
regulators. 6. Return to housing for water temperature regulators. 7. Cylinder heads (two). 8. Vent tube. 9. 
Surge tank. 10. Inside bypass. 11. Radiator bottom tank. 12. Radiator bottom hose. 13. Water pump. 14. 
Outlet line for oil cooler. 15. Oil cooler. 16. Inlet line for oil cooler. 17. Cylinder block. A. Orifices between 
cylinder heads and front cover. B. Orifice in oil cooler outlet. 
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COOLING SYSTEM 
(Industrial Engines) 
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SYSTEMS OPERATION 
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COOLING SYSTEM WITH VERTICAL RADIATOR AND SEPARATE SURGE TANK 
1. Radiator cap. 2. Radiator top tank. 3. Radiator top hose. 4. Shunt line. 5. Housing for water temperature 
regulators. 6. Return to housing for water temperature regulators. 7. Cylinder heads (two). 8. Vent tube. 9. 
Surge tank. 10. Inside bypass. 11. Radiator bottom tank. 12. Radiator bottom hose. 13. Water pump. 14. 
Outlet line for oil cooler. 15. Oil cooler. 16. Inlet line for oil cooler. 17. Cylinder block. A. Orifices between 
cylinder heads and front cover. B. Orifice in oil cooler outlet. 


Water pump (13) is installed on the front face of the 
front cover for the engine and is driven by V belts from 
the crankshaft pulley. The inlet opening of water pump 
(13) is connected to radiator bottom hose (12). The outlet 
flow of coolant from water pump (13) goes through inside 
passages in the front cover for the engine. 


As the coolant goes from the water pump it divides 
and goes through the inside passages in the front cover 
for the engine to cylinder block (17). Most of the coolant 
goes through cylinder block (17) and up to cylinder heads 
(7) From cylinder heads (7) the coolant goes forward 
through orifices (A) to the front cover for the engine. 


Part of the coolant going to the left side (as seen 
from the flywheel) of cylinder block (17) goes through 
orifice (B) to inlet line (16) and on to oil cooler (15) to 
cool the oil for lubrication of the engine and back to the 
front cover for the engine through outlet line (14). 


From the front cover for the engine the coolant 
either goes to the inlet for water pump (13) or to the 
radiator. 


If the coolant is cold (cool) the water temperature 
regulators (18) will be closed. The coolant will go through 
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inside bypass (10) to water pump (13). If the coolant is 
warm the water temperature regulators (18) will be open. 
When the water temperature regulators (18) are open 
they make a restriction in the inside bypass (10) and the 
coolant goes through radiator top hose (3) and into 
radiator top tank (2) or left side tank (2). Coolant then 
goes through the core of the radiator to the radiator 
bottom tank (11) or radiator right side tank (11) where it is 
again sent through the cooling system. 


А98865Х1 


FLOW OF COOLANT 


3. Radiator top hose. 5. Housing (water temperature 
regulators). 6. Return to housing for water 
temperature regulators. 10. Inside bypass. 18. 
Water temperature regulators (two). С. Flow with 
warm coolant. D. Flow with cold coolant. 


COOLING SYSTEM 
(Industrial Engines) 
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COOLING SYSTEM WITH CROSS FLOW RADIATOR AND SEPARATE SURGE TANK 
(Used on Caterpillar Lift Trucks) 
1. Radiator cap. 2. Radiator top tank. 3. Radiator top hose. 4. Shunt line. 5. Housing for water temperature 
regulators. 6. Return to housing for water temperature regulators. 7. Cylinder heads (two). 8. Vent tube. 9. 
Surge tank. 10. Inside bypass. 11. Radiator bottom tank. 12. Radiator bottom hose. 13. Water pump. 14. 
Outlet line for oil cooler. 15. Oil cooler. 16. Inlet line for oil cooler. 17. Cylinder block. A. Orifices between 
cylinder heads and front cover. B. Orifice in oil cooler outlet. 


CAUTION: Never run an engine unless the water 
temperature regulators are installed. With no water 
temperature regulators in the system the coolant will 
continually bypass the radiator and the engine will get too 


hot. 


Meus 
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LOCATION OF WATER TEMPERATURE REGULATORS 


The vertical radiator is made with a top tank (2) 
above the core and a surge tank (9) either above or 
separate from the top tank. Vent tube (8) connects 
radiator top tank (2) and surge tank (9). The cross flow 
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radiator is made with a left side tank (2) and a right side 
tank (11). The surge tank (9) is either a part of right side 
tank (11) separated by an inside baffle or a tank 
separate from the radiator. Vent tube (8) connects the 
surge tank (9) to the radiator. 


Surge tank (9) has a shunt line (4) that connects to 
the inlet of water pump (13). This shunt type system 
keeps a positive pressure on the inlet of water pump (13) 
at all times. When putting coolant in the cooling system 
coolant from surge tank (9) goes through shunt line (4) to 
the inlet of water pump (13) and fills cylinder block (17) 
from the bottom. By filling the system from the bottom 
any air in the system is pushed out through radiator top 
tank (2) through vent tube (8) into surge tank (9). 


Radiator cap (1) is used to keep the correct pressure 
in the cooling system. This pressure keeps a constant 
supply of coolant to water pump (13). If this pressure goes 
too high a valve in radiator cap (1) moves (opens) to get 
a reduction of pressure. When the correct pressure is in 
the cooling system the valve in radiator cap (1) moves 
down (to the closed position). 


COOLING SYSTEM 
(Industrial Engines) 


SYSTEMS OPERATION 


COOLING SYSTEM 
(Marine Engines) 
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COOLING SYSTEM SCHEMATIC 


1. Sea water pump. 2. Expansion tank. 3. Exhaust risers. 4. Shunt line. 5. Heat exchanger. 6. 


Inside 


bypass. 7. Outlet for sea water. 8. Housing for water temperature regulators. 9. Water pump. 10. Water 
cooled exhaust manifolds. 11. Orifices between cylinder heads end front cover for the engine. 12. Cylinder 
block. 13. Coolant for marine gear oil. 14. Cooler for engine oil. 


Water pump (9) is installed on the front face of the 
front cover for the engine and is driven by V belts from 
the crankshaft pulley. As the coolant goes from the water 
pump it divides and goes through inside passages in the 
front cover for the engine to cylinder block (12) and up to 
the cylinder heads. From the cylinder heads the coolant 
goes forward through orifices (11) to the front cover for 
the engine. 


Part of the coolant going to the left side (as seen 
from the flywheel) of cylinder block (12) goes to cooler for 
marine gear oil (13) and on to the cooler for engine oil 
(14). Both of these oil coolers are in a common housing 
at the top rear of the engine. 


After the coolant goes through the oil coolers it 
divides and goes to the rear of water cooled exhaust 
manifolds (10). After going through the water cooled 
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exhaust manifolds the coolant goes to the front cover for 
the engine. 


From the front cover for the engine the coolant 
either goes to the inlet for water pump (9) or to expansion 
tank (2). 


If the coolant is cold (cool) the water temperature 
regulators (17) will be closed. The coolant will go through 
inside bypass (6) to water pump (9). If the coolant is 
warm the water temperature regulators (17) will be open. 
When the water temperature regulators (17) are open 
they make a restriction in the inside bypass (6) and the 
coolant goes to the lower part of expansion tank (2). 
(Expansion tank (2) is divided into an upper and lower 
compartment by a baffle.) From the lower compartment of 
expansion tank (2) most of the coolant goes through heat 
exchanger (5) and the inlet for water pump (9). 


COOLING SYSTEM 
(Marine Engines) 
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FLOW OF COOLANT 
6. Inside bypass. 8. Housing for water 
temperature regulators. 15. Passage to lower 
part of expansion tank. 16. Return to housing 
for water temperature regulators. 17. Water 
temperature regulators (two). A. Flow with 
warm coolant. B. Flow with cold coolant. 


A small part of the coolant from the lower 
compartment of expansion tank (2) goes through a small 
vent tube into the upper compartment of expansion tank 
(2). This coolant goes through shunt line (4) to the inlet of 
water pump (9). This shunt type system keeps a positive 
pressure on the inlet of water pump (9) at all times. 


CAUTION: Never run an engine unless the water 
temperature regulators are installed. With no water 
temperature regulators in the system the coolant will 
continually bypass the expansion tank апа heat 
exchanger and the engine will get too hot. 


LOCATION OF WATER TEMPERATURE REGULATORS 


Sea water pump (1) is installed on the left side of the 
front cover for the engine and is driven by a V belt from 
the crankshaft pulley. 


Sea water is sent by sea water pump (1) to heat 
exchanger (5). From the heat exchanger the sea water 
goes to exhaust risers (3). After going through exhaust 
risers (3) the sea water mixes with the exhaust gases 
and goes through outlet for sea water (7). 
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BASIC ВІ ОСК SYSTEMS OPERATION 
BASIC BLOCK 


VIBRATION DAMPER 


The twisting of the crankshaft due to the regular 
power impacts along its length ^ is called twisting 
(torsional) vibration. The vibration damper is installed on 
the front end of the crankshaft. It is used for reduction of 
torsional vibrations and stops the vibration from building 
up to amounts that cause damage. 


The damper is made of a flywheel ring (1) connected 
to an inner hub (3) by a rubber ring (2). The rubber makes 
a flexible coupling between the flywheel ring and the inner 
hub. 
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CROSS SECTION ОҒ А VIBRATION DAMPER 


1. Flywheel ring. 2. Rubber ring. 3. Inner hub. 
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ELECTRICAL SYSTEM 


SYSTEMS OPERATION 


ELECTRICAL SYSTEM 


The electrical system has three separate circuits: the 
charging circuit the starting circuit and the low amperage 
circuit. Some of the electrical system components are 
used in more than one circuit. The battery (batteries) 
circuit breaker ammeter cables and wires from the 
battery are all common in each of the circuits. 


The charging circuit is in operation when the engine 
is running. An alternator makes electricity for the 
charging circuit. A voltage regulator in the circuit controls 
the electrical output to keep the battery at full charge. 


The starting circuit is in operation only when the start 
switch is activated. 


The low amperage circuit and the charging circuit 
are both connected to the same side of the ammeter. 
The starting circuit connects to the opposite side of the 
ammeter. 


SYSTEM COMPONENTS 
Alternator (Motorola) 
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ALTERNATOR 
1. Slip rings. 2. Fan. 3. Stator. 4. Rotor. 5. Brush 
assembly. 


The alternator is a three phase self rectifying 
charging unit. The alternator is driven from the crankshaft 
pulley by two V type belts. 


The alternator has three main parts: a "rotating" 
(turning radial motion) rotor (4) which makes magnetic 
lines of force; a stationary stator (3) in which alternating 


current (AC) is made; and stationary rectifying diodes that 
change alternating current (AC) to direct current (DC). 


The alternator field current goes through the brushes. 
The field current is 2 to 3 amperes. The rectifying diodes 
will send current from the alternator to the battery or load 
but will not send current from the battery to the alternator. 


Regulator (Motorola) 


The voltage regulator is a transistorized electronic switch. 
It feels the voltage in the system at the switch for oil 
pressure and gives the necessary field current to keep the 
needed system voltage. The voltage regulator has two 
basic circuits the load circuit and the control circuit. 


The load circuit has a positive potential from the input 
lead-of the regulator to the rotor (field) winding. The 
control circuit makes the load circuit go off and on at a 
rate that will give the needed charging voltage. 


Alternator (Delco-Remy) 


The alternator is a three phase self rectifying 
charging unit. The regulator for the alternator is part of 
the alternator. The alternator is driven from the 
crankshaft pulley by two V type belts. 


The only part in the alternator which has movement 
is the rotor. The rotor is held in position by a ball bearing 
at the drive end and a roller bearing at the rectifier end. 


The compartment for the regulator is sealed. The 
regulator controls the alternator output ac- cording to the 
needs of the battery and the other components in the 
electrical system. 


Starting Motor 


The starting motor is used to turn the engine flywheel 
fast enough to get the engine running. 
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5 6 1 1893681 
STARTING MOTOR 
1. Field. 2. Solenoid. 3. Clutch. 4. Pinion. 5. 
Commutator. 6. Brush assembly. 7. Armature. 


ELECTRICAL SYSTEM 


The starting motor has a solenoid. When the start 
switch is activated electricity from the electrical system 
will cause the solenoid to move the starter pinion to 
engage with the ring gear on the flywheel of the engine. 
The starter pinion will engage with the ring gear before 
the electric contacts in the solenoid close the circuit 
between the battery and the starting motor. When the 
start switch is released the starter pinion will move away 
from the ring gear of the flywheel. 


Solenoid 

A solenoid is a magnetic switch that uses low current 
to close a high current circuit. The solenoid has an 
electromagnet with a core (6) which moves. 
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SCHEMATIC OF A SOLENOID 
2. Switch terminal. 3. Battery terminal. 4. 
5. Springs. 6. Core. 7. Component 


1. Coil. 
Contacts . 
terminal. 


There are contacts (4) on the end of core (6). The 
contacts are held in the open position by spring (6) that 
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pushes core (6) from the magnetic center of coil (1). Low 
current will energize coil (1) and make a magnetic field. 
The magnetic field pulls core (6) to the center of coil (1) 
and the contacts close. 


Circuit Breaker 


The circuit breaker is a safety switch that opens the 
battery circuit if the current in the electrical system goes 
higher than the rating of the circuit breaker. 


A heat activated metal disc with a contact point 
completes the electric circuit through the circuit breaker. 
If the current in the electrical system gets too high it 
causes the metal disc to get hot. This heat causes a 
distortion of the metal disc which opens the contacts and 
breaks the circuit. A circuit breaker that is open can be 
reset after it cools. Push the reset button to close the 
contacts and reset the circuit breaker. 
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CIRCUIT BREAKER SCHEMATIC 
1. Reset button. 2. Disc in operation. 3. Contacts. 
4. Disc. 5. Battery circuit terminals. 


ELECTRICAL SYSTEM SYSTEMS OPERATION 


WIRING DIAGRAMS 
1 | 2 3 
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STARTING AND CHARGING SYSTEM 
1. Off Start Switch. 2. Ammeter. 3. Fuel shut-off solenoid. 4. Starter solenoid. 5. Alternator regulator. 
6..Starting motor. 7. Pressure switch (normally open). 8. Alternator. 9. Battery. 10. Hourmeter. 
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STARTING AND CHARGING SYSTEM 
1. Off Start Switch. 2. Ammeter. 3. Fuel shut-off solenoid. 4. Starter solenoid. 5. Alternator regulator. 6. 
Starting motor. 7. Pressure switch (normally open). 8. Alternator. 9. Battery. 
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STARTING AND CHARGING SYSTEM 
1. Ammeter. 2. Key switch. 3. Fuel shut-off solenoid. 4. Relay. 5. Alternator regulator . 6. Starter solenoid. 
7. Shunt. 8. Starting motor. 9. Battery. 10. Solenoid switch. 11. Terminal strip. 12. Alternator. 


NOTE: All wires shown as dash lines (----) are to be put on by the customer. All wires shown as phantom lines (- 
-----) are for 24V systems only. 


ERU — NETTE 
TOTAL BATTERY CABLE LENGTH WIRES MARKED £X 
W-White STARTING UNIT OUTPUT 

R-Red 0-18 amps. 


O-Orange 4.0 FEET 15 0 FEET 19.30 amps. 


BR-Brown 5.0 FEET 18.0 FEET 31-45 amps 

LT GN-Light Green 6.0 FEET 21.0 FEET 46-65 amps. 

PU-Purple 7.5 FEET 27.0 FEET NUMBER FOLLOWING COLOR 

W/B-White with Black DESIGNATION INDICATES 
Stripe RECOMMENDED WIRE SIZE 


X3560 
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TROUBLESHOOTING TESTING AND ADJUSTMENT 


TROUBLESHOOTING 


Troubleshooting can be difficult. On the following pages there is a list of possible 
problems. To make a repair to a problem, make reference to the cause and correction. 


This list of problems, causes, and corrections, will only give an indication of where a 
possible problem can be, and what repairs are needed. Normally, more or other repair 
work is needed beyond the recommendations in the list. Remember that a problem is 
not normally caused only by one part, but by the relation of one part with other parts. 
This list can not give all possible problems and corrections. The serviceman must find 
the problem and its source, then make the necessary repairs. 
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TROUBLESHOOTING 


1. 
START 


Item Problem 
1. Engine Will Not Start. 
2. Misfiring or Running Rough. 
3. Stall at Low rpm. 
4. | Sudden Changes in Engine rpm. 
5. Мої Enough Power. 
6. Тоо Much Vibration. 
7. | Loud Combustion Noise. 
8. Loud Noise (Clicking) From Valve Compartment. 
9. Oil in Cooling System. 
10. Mechanical Noise (Knock) in Engine. 
11. Fuel Consumption Too High. 
12. Loud Noise From Valves or Valve Drive Components. 
13. Little Movement of Rocker Arm and Too Much Valve 
Clearance. 
14. Valve Spring Lock is Free. 
Problem 
ENGINE WILL NOT | Empty Fuel Tank 


Bad Quality Fuel 


Dirty Fuel Filter 
Dirty or Broken Fuel Lines 


Linkage to Sleeve Control Shaft is 
Held in Shutoff Position 


Fuel Pressure is Too Low 


TESTING AND ADJUSTMENT 


Problem 


15. Oil at the Exhaust. 

16. Little or No Valve Clearance. 

17. Engine Has Early Wear. 

18. Coolant in Lubrication ОП. 

19. Too Much Black or Gray Smoke. 

20. Тоо Much White or Blue Smoke. 

21. Engine Has Low Oil Pressure. 

22. Engine Uses Too Much Lubrication Oil. 
23. Engine Coolant is Too Hot. 


24. Starting Motor Does Not Turn. 

25. | Alternator Gives No Charge. 

26. Alternator Charge Rate is Low ог Not Regular. 
27. | Alternator Charge Too High. 

28. Alternator Has Noise. 


29. Exhaust Temperature is Too High. 


Correction 


Put fuel in fuel tank 


Remove the fuel from the fuel tank. Install a new fuel filter element. 


grade of clean fuel in the fuel tank. 


Put a good 


Install new fuel filter 
Clean or install new fuel lines as necessary. 


Check the operation of the shut-off solenoid and the shut-off linkage. Solenoid must 
pull up to compress spring for fuel turn on. Check governor linkage for free 
movement. Sleeves must turn freely on pump plungers in all positions of sleeve 
control shaft. The thrust collar must turn freely on the governor shaft at all positions 
between shut-off and full load. If linkage does not move freely under these 
conditions, clean all parts thoroughly. Inspect all parts for wear and make 
replacement where needed. 


Replace the fuel filter. Inspect the bypass valve for free movement. Install a new 
bypass valve if necessary. 
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TROUBLESHOOTING 


Problem 


1. ENGINE WILL NOT START 
(CONT.) 


2. MISFIRING OR RUNNING 
ROUGH 


Cause 


Air In The Fuel System 


Fuel System Not Timed Correctly to 
Engine 


Constant Bleed Valve Stays Open 
(Not enough fuel pressure for 
starting) 


No Over Fueling Spring 


Fuel Pressure is Low 


Air In The Fuel System 


TESTING AND ADJUSTMENT 


Correction 


Find the air leak in the fuel system and correct it. Loosen each fuel line nut at the 
injection pumps and open the manual bleed valve. Loosen the bolts that hold the 
torque spring or stop bar cover. This will let out any air that is in the governor 
housing. After all air is out of fuel system, tighten bolts that hold torque spring or 
stop bar cover. Tighten fuel line nuts according to the SPECIFICATIONS. Close 
manual bleed valve. 


Make adjustment to timing if necessary. 


Replace constant bleed valve. 


Install an over fueling spring. 


Make sure there is enough fuel in the fuel tank. Look for leaks or bad bends in the 
fuel line between fuel tank and fuel transfer pump. Look for air in the fuel system. 
Check fuel pressure. The outlet pressure of the fuel transfer pump at full load speed 
is 30 + 5 psi (2.1 + 0.4 kg/cm? ). 


If fuel pressure is lower than above pressure, install a new fuel filter element. 
Inspect the fuel bypass valve for free movement. Install a new fuel bypass valve if 
necessary. 


Find the air leak in the fuel system and correct it. Loosen each fuel line nut at the 
injection pumps and open the manual bleed valve. Loosen the bolts that hold the 
torque spring or stop bar cover. This will let out any air that is in the governor 
housing. After all air is out of fuel system, tighten bolts that hold torque spring or 
stop bar cover. Tighten fuel line nuts according to the SPECIFICATIONS. Close 
manual bleed valve. 
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TROUBLESHOOTING 


2. MISFIRING OR RUNNING | Leak or Break in Fuel Line Between 


3. 


Problem 


ROUGH (CONT.) 


STALL AT LOW RPM 


Cause 


Injection Pump and Injection Valve 
Wrong Valve Clearance 
Defect in Fuel Injection Nozzle 


Wrong Fuel Injection Timing 


Fuel Pressure is Low 


Idle rom Too Low 


Defect in Fuel Injection Nozzle 
Wrong Valve Clearance 


Spring for Dashpot Governor 
Installed Wrong 


TESTING AND ADJUSTMENT 


Correction 


Install a new fuel line. 


Make adjustment according to Specifications. 


Run engine at гот that gives maximum misfiring or rough running. Then loosen а 
fuel line nut on the injection line for each cylinder, one at atime. Find the cylinder 
where loosening the fuel line nut does not change the way the engine runs. Test the 
fuel injection nozzle for that cylinder. Install new parts where needed. 


Make adjustment to timing. 
Make sure there is enough fuel in the fuel tank. Look for leaks or bad bends in the 
fuel line between fuel tank and fuel transfer pump. Look for air in the fuel system. 


Check fuel pressure. The outlet pressure of the fuel transfer pump at full load speed 
is 30 € 5 psi (2.1 + 0.4 kg/cm2). 


If fuel pressure is lower than above pressure, install a new fuel filter element. 
Inspect the bypass valve for free movement. Install a new bypass valve if 
necessary. 


Make adjustment to governor so idle rpm is the same as given in the RACK 
SETTING INFORMATION. 


Install a new fuel injection nozzle. 
Make adjustment according to Specifications. 
Install spring correctly. 
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TROUBLESHOOTING 


Problem 


4. SUDDEN CHANGES IN 


5. 


ENGINE RPM 


NOT ENOUGH POWER 


Cause 


Air In The Fuel System 


Broken Torsion Spring on Sleeve 
Control Shaft 


Linkage In Governor Does Not 
Move Freely 


Governor Springs Not Completely 
on Spring Seat 


Spring for Dashpot Governor 
Installed Wrong 


Bad Quality Fuel 


Fuel Pressure is Low 


Air In The Fuel System 


Leaks in Air Inlet System 
Wrong Fuel Setting 


TESTING AND ADJUSTMENT 


Correction 


Find the air leak in the fuel system and correct it. Loosen each fuel line nut at the 
injection pumps and open the manual bleed valve. Loosen the bolts that hold the 
torque spring or stop bar cover. This will let out any air that is in the governor 
housing. After all air is out of fuel system, tighten bolts that hold torque spring or 
stop bar cover. Tighten fuel line nuts according to the SPECIFICATIONS. Close 
manual bleed valve. 


Install new parts as needed. 


Clean all linkage and inside of governor housing. 
that have damage 


Install new parts for those parts 
Put springs completely on spring seat. 


Install spring correctly. 


Remove the fuel from the fuel tank. Install a new fuel filter element. 


grade of clean fuel in the fuel tank. 


Put a good 


Make sure there is fuel in the fuel tank. Look for leaks or bad bends in the fuel line 
between fuel tank and fuel transfer pump. Look for air in the fuel system. Check 
fuel pressure. The outlet pressure of the fuel transfer pump at full load speed is 30 + 
5 psi (2.1 + 0.4 kg/cm? ). 


If fuel pressure is lower than above pressure, install a new fuel filter element. 
Inspect the fuel bypass valve for free movement. Install a new fuel bypass valve if 
necessary. 

Find the air leak in the fuel system and correct it. Loosen each fuel line nut at the 
injection pumps and open the manual bleed valve. Loosen the bolts that hold the 
torque spring or stop bar cover. This will let out any air that is in the governor 
housing. After all air is out of fuel system, tighten bolts that hold torque spring or 
stop bar cover. Tighten fuel line nuts according to the SPECIFICATIONS. Close 
manual bleed valve. 


Check the pressure in the air intake manifold. Look for restrictions in the air cleaner. 
Make adjustments as necessary. 
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TROUBLESHOOTING 


Problem 


5. NOT ENOUGH POWER 
(CONT.) 


6. TOO MUCH VIBRATION 


7. LOUD COMBUSTION NOISE 
(SOUND) 


Cause 


Governor Linkage 


Defect in Timing Advance Unit 
Wrong Valve Clearance 
Defect in Fuel Injection Nozzle 


Wrong Fuel Injection Timing 


Fuel Shut-off Solenoid or Shut-off 
Linkage Causing a Restriction in 
the Travel of the Shaft for the 
Sleeves 


Constant Bleed Valve Stays Closed 
Loose Bolt or Nut Holding Pulley or 
Damper 

Pulley or Damper Has A Defect 
Engine Supports Are Loose, 


Misfiring or Running Rough 


Bad Quality Fuel 


Defect in Fuel Injection Nozzle 
Wrong Fuel Injection Timing 


TESTING AND ADJUSTMENT 


Correction 
Make adjustment to get full travel of linkage. Install new parts for those that have 
damage or defects 
Replacement of timing advance unit is needed. 
Make adjustment according to Specifications. 


Run engine at rom that gives maximum misfiring or rough running. Then loosen a 
fuel line nut on the injection line for each cylinder, one at a time. Tighten each fuel 
line nut before loosening the next one. Find the cylinder where loosening the fuel 
line nut does not change the way the engine runs. Test the fuel injection nozzle for 
that cylinder. Install new parts where needed. 


Make adjustment to timing. 


Check for correct full power with solenoid removed. If the engine has full power with 
the solenoid removed, the problem is in the solenoid or the shutoff linkage. Check 
for free travel of the 


Replace constant bleed valve. 


Tighten bolt or nut. 


Install a new pulley or damper. 
Tighten all mounting bolts. Install new components if necessary. 
Make Reference to Item 2. 


Remove the fuel from the fuel tank. Install a new fuel filter element. 


grade of clean fuel in the fuel tank. 


Put a good 


Install a new fuel injection nozzle. 
Make adjustment to timing. 
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10. 


11. 


12. 


Problem 


LOUD NOISE (CLICKING) 
FROM VALVE 
COMPARTMENT 


OIL IN COOLING SYSTEM 


MECHANICAL NOISE 
(KNOCK) IN ENGINE 


FUEL CONSUMPTION TOO 
HIGH 


LOUD NOISE FROM VALVES 
OR VALVE DRIVE 
COMPONENTS 


Cause 


Broken Valve Spring(s) or Locks 


Loose Bolts Holding Rocker Arm 
Assembly 


Too Much Valve Clearance 


Defect in Core of Oil Cooler 
Defect in Head Gasket 


Failure of Bearing For Connecting 
Rod 


Damage to Crankshaft 
Defect in Attachment 


Fuel System Leaks 


Defect in Timing Advance Unit 


Wrong Fuel Injection Timing 


Broken Valve Spring(s) 


Broken Camshaft 
Broken Timing Advance Gear 


TESTING AND ADJUSTMENT 


Correction 


Install new parts where necessary. Broken locks can cause the valve to slide into 
the cylinder. This will cause much damage. 


Tighten to 18 + 5 Ib. ft. (2.5 + 0.7 тка). 


Make adjustment according to Specifications. 


Install a new core in the oil cooler. 
Install a new head gasket. 


Inspect the bearing for the connecting rod and the bearing surface on the crankshaft. 
Install new parts where necessary. 


Make replacement of the crankshaft. 
Repair or install new components. 


Replacement of parts is needed at points of leakage. 


Replacement of timing advance unit is needed. 
Make adjustment to timing. 


Make replacement of parts with damage. 


Make replacement of parts with damage. Clean engine thoroughly. 
Make replacement of timing advance unit. 
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Problem 


13. LITTLE MOVEMENT OF 
ROCKER ARM AND TOO 
MUCH VALVE CLEARANCE 


14. VALVE SPRING LOCK IS 
FREE 


15. OIL AT THE EXHAUST 


16. LITTLE OR NO VALVE 
CLEARANCE 


Cause 


Not Enough Lubrication 


Rocker Arm Parts Worn 
End of Valve Stem Worn 


Too Much Valve Clearance 
Worn Push Rods 


Cam Followers Worn 


Worn Cams on Camshaft 


Loose Bolts Holding Rocker Arm 
Assembly 


Broken Locks 


Broken Valve Spring(s) 


Too Much Oil in the Valve 
Compartment 


Worn Valve Guides 


Worn Piston Rings 


Worn Valve Seat or Face of Valve 


TESTING AND ADJUSTMENT 


Correction 


Check lubrication in valve compartment. There must be a strong flow of oil at 
engine high rpm, but only a small flow at low rpm. Oil passages must be clean, 
especially those sending oil to the cylinder head. 
If there is too much wear, install new parts or rocker arms. Make adjustment of 
valve clearance according to the Specifications. 


If there is too much wear, install new valves. Make adjustment of valve clearance 
according to Specifications. 


Make adjustment according to Specifications. 


If there is too much wear, install new push rods. 
clearance according to the Specifications. 


Make adjustment of valve 


If there is too much wear, install new cam followers. Make adjustment of valve 
clearance according to the Specifications. 


Check valve clearance. Check for free movement of valves or bent valve stems. 
Check for cam follower wear. Install a new camshaft. Make adjustment of valve 
clearance according to the Specifications. 


Tighten to 18 + 5 Ib. ft. (2.5 + 0.7 тка). 


Broken locks can cause the valve to slide into the cylinder. This will cause much 
damage. 


Install new valve spring(s). 

Look at both ends of the rocker arm shaft. Be sure that there is a plug in each end. 
Reconditioning of the cylinder head is needed. 

Inspect and install new parts as needed. 


Reconditioning of cylinder head is needed. Make adjustment of valve clearance 
according to the Specifications. 
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Problem 


17. ENGINE HAS EARLY WEAR 


18. COOLANT IN LUBRICATION 
OIL 


19. TOO MUCH BLACK OR GRAY 


SMOKE 


20. TOO MUCH WHITE OR BLUE 
SMOKE 


Cause 


Dirt in Lubrication Oil 


Air Inlet Leaks 
Fuel Leakage Into Lubrication Oil 


Failure of Oil Cooler Core 
Failure of Cylinder Head Gasket 


Crack or Defect in Cylinder Head 
Crack or Defect in Cylinder Block 
Failure of Front Cover Gasket 


Not Enough Air For Combustion 


Bad Fuel Injection Nozzle(s) 


Wrong Fuel Injection Timing 


Too Much Lubrication Oil in Engine 


Misfiring or Running Rough 
Wrong Fuel Injection Timing 
Worn Valve Guides 

Worn Piston Rings 

Defect in Timing Advance Unit 


TESTING AND ADJUSTMENT 


Correction 


Remove dirty lubrication oil. Install a new oil filter element. Put clean oil in the 


engine. 

Inspect all gaskets and connections. Make repairs if leaks are found. 

This will cause high fuel consumption and low engine oil pressure. Make repairs if 
leaks are found. Install new parts where needed. 


Install a new core for the oil cooler. 


Install a new cylinder head gasket. 
according to the Specifications. 


Tighten the bolts holding the cylinder head, 


Install a new cylinder head. 
Install a new cylinder block. 
Install a new front cover gasket. 


Check air cleaner for restrictions. [Max. 25 in. (635 mm) of water]. 


Install new fuel injection nozzle(s). 

Make adjustment to timing. 

Remove extra oil. Find where extra oil comes from. Put correct amount of oil in 
engine. Do not put too much oil in engine. 

Make reference to ITEM 2. 

Make adjustment to timing. 

Reconditioning of cylinder head is needed. 

Install new parts as necessary. 

Replacement of timing advance unit is needed. 
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Problem 


21. ENGINE HAS LOW OIL 
PRESSURE 


22. ENGINE USES TOO MUCH 
LUBRICATION OIL 


Cause 


Defect in Oil Pressure Gauge 


Dirty Oil Filter or Oil Cooler 


Diesel Fuel in Lubrication Oil 


Too Much Clearance Between 
Rocker Arm Shaft and Rocker Arms 


Oil Pump Suction Pipe Has A 
Defect 


Relief Valve for Oil Pump Does Not 
Operate Correctly 


Oil Pump Has A Defect 


Too Much Clearance Between 
Crankshaft and Crankshaft 
Bearings 


Too Much Clearance Between 
Camshaft and Camshaft Bearings 


Too Much Lubrication Oil in Engine 


Oil Leaks 
Oil Temperature is Too High 


Too Much Oil To Intake Valve 
Guides 


Worn Valve Guides 
Worn Piston Rings 


TESTING AND ADJUSTMENT 


Correction 
Install new gauge. 


Check the operation of bypass valve for the filter. Install new oil filter elements if 
needed. Clean or install new oil cooler core. Remove dirty oil from engine. Put 
clean oil in engine. 


Find the place where diesel fuel gets into the lubrication oil. Make repairs as 
needed. Remove the lubrication oil that has diesel fuel in it. Install a new oil filter 
element. Put clean oil in the engine. 


Check lubrication in valve compartment. Install new parts as necessary. 
Replacement of pipe is needed. 

Clean valve and housing. Install new parts as necessary. 

Make repair or replacement of oil pump if necessary. 


Check the oil filter for correct operation. Install new parts if necessary. 


Install new camshaft and camshaft bearings if necessary. 


Remove extra oil. Find where extra oil comes from. Put correct amount of oil in 
engine. Do not put too much oil in engine. 


Find all oil leaks. Make repairs as needed. 


Check operation of oil cooler. Install new parts if necessary. Clean the core of the 
oil cooler. Check oil cooler bypass valve. 


Make reference to ITEM 15. 


Make reference to ITEM 15. 
Install new parts as necessary 
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Problem 


23. ENGINE COOLANT IS TOO 
HOT 


24. STARTING MOTOR DOES 
NOT TURN 


Cause 


Restriction To Air Flow Through 


Radiator or Restriction To Flow Of 


Coolant Through the Heat 
Exchanger 


Not Enough Coolant in System 
Pressure Cap Has A Defect 
Combustion Gases in Coolant 


Water Temperature Regulators 
(Thermostats) or Temperature 
Gauge Has A Defect 


Water Pump Has A Defect 

Too Much Load On The System 
Wrong Fuel Injection Timing 
Shunt Line Has A Defect 

Drive Belts Loose 


Battery Has Low Output 


Wiring or Switch Has A Defect 


Starting Motor Solenoid Has A 
Defect 


Starting Motor Has A Defect 


TESTING AND ADJUSTMENT 


Correction 


Remove all restrictions of flow. 


Add coolant to cooling system. 


Check operation of pressure cap. Install a new pressure cap if necessary. 
Find out where gases get into the cooling system. Make repairs as needed. 


Check water temperature regulators for correct operation. 
gauge operation. Install new parts as necessary. 


Check temperature 


Install a new water pump. 
Make a reduction to the load. 
Make adjustment to timing. 
Make repairs as needed. 
Adjust drive belts. 


Check condition of battery. Charge battery or make replacement as necessary. 


Make repairs or replacement as necessary. 
Install a new solenoid 


Make repair or replacement of starting motor. 
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Problem 


25. ALTERNATOR GIVES NO 
CHARGE 


26. ALTERNATOR CHARGE 
RATE IS LOW OR NOT 
REGULAR 


27. ALTERNATOR CHARGE TOO 
HIGH 


Cause 


Loose Drive Belt For Alternator 


Charging or Ground Return Circuit 
or Battery Connections Have A 
Defect 


Alternator Brushes Have A Defect 
Rotor (Field Coil) Has A Defect 


Loose Drive Belt For Alternator 


Charging or Ground Return Circuit 
or Battery Connections Have A 
Defect 


Alternator Regulator Has A Defect 


Alternator Brushes Have A Defect 
Rectifier Diodes Have A Defect 
Rotor (Field Coil) Has A Defect 


Alternator or Alternator Regulator 
Has Loose Connections 


Alternator Regulator Has A Defect 


TESTING AND ADJUSTMENT 


Correction 
Make an adjustment to put the correct tension on the drive belt. 
Inspect all cables and connections. 


replacement of parts that have a defect. 


Install new brushes. 
Install a new rotor. 


Make an adjustment to put the correct tension on the drive belt. 


Inspect all cables and connections. 
replacement of parts that have a defect. 


Make repair or replacement of alternator regulator. 
Install new brushes. 

Make replacement of rectifier diode that has a defect. 
Install a new rotor. 


Tighten all connections to alternator or alternator regulator. 


Install a new alternator regulator. 
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Clean and tighten all connections. 


Clean and tighten all connections. 


Make 


Make 


TROUBLESHOOTING 


Problem 


28. ALTERNATOR HAS NOISE 


29. EXHAUST TEMPERATURE IS 
TOO HIGH 


Cause 


Drive Belt For Alternator is Worn or 
Has A Defect 


Loose Alternator Drive Pulley 
Drive Belt and Drive Pulley For 
Alternator Are Not in Alignment 
Worn Alternator Bearings 


Air Inlet System Has A Leak 


Exhaust System Has A Leak 


Air Inlet or Exhaust System Has A 
Restriction 


Wrong Fuel Injection Timing 


TESTING AND ADJUSTMENT 


Correction 
Install a new drive belt for the alternator. 


Check key groove in pulley for wear. If groove is worn, install a new pulley. Tighten 
pulley nut according to Specifications. 


Make an adjustment to put drive belt and drive pulley in correct alignment. 
Install new bearings in the alternator. 


Check pressure in the air inlet manifold. Look for restrictions at the air cleaner. 
Correct any leaks. 


Find cause of exhaust leak. Make repairs as necessary. 
Remove restriction. 


Make an adjustment to the timing. 
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TESTING AND ADJUSTMENT 


FUEL SYSTEM 


Either too much fuel or not enough fuel for combustion 
can be the cause of a problem in the fuel system. 


Many times work is done on the fuel system when the 
problem is really with some other part of the engine. 
Finding the source of the problem is difficult, especially 
when smoke is coming from the exhaust. Smoke coming 
from the exhaust can be caused by a bad fuel injection 
nozzle, but it can also be caused by the following: 

a. Not enough air for good combustion. 

b. An overload at high altitude. 

c. Burning of too much oil. 

d. Not enough compression. 

FUEL SYSTEM INSPECTION 


1. Check the fuel level in the fuel tank. Look at the cap for 
the fuel tank to make sure the vent is not filled with dirt. 


2. Check the fuel lines for leakage. Be sure the fuel 
supply line does not have a restriction or a bad bend. 


3. Install a new fuel filter. Clean the primary fuel filter if 
the machine is so equipped. 


4. Remove any air that may be in the fuel system. 
5. Check the flow of fuel from the constant bleed valve. 


The flow must be a minimum of 1 pint (0.47 liters) in one 
minute at full load speed. 


LOCATION OF PLUG 
1. Plug. 


6. Check the fuel pressure in the fuel system. Fuel 
pressure at FULL LOAD must be 30 + 5 psi (2.1 + 0.4 
Коста? ). 

To check fuel pressure, remove plug (1) that is just 
behind the fuel shut-off solenoid on the top cover of the 
fuel pump housing. Install the necessary fittings and a 
gauge to check fuel pressure. 


TESTING 9L6969 FUEL INJECTION NOZZLES 


Tools Needed: 852242 Nozzle Testing Group. 
852245 Injector Cleaning Tool Group. 
987354 Torque Wrench. 
9853093 Adapter. 
8H8505 Combination Wrench. 
8H85602 Combination Wrench. 
852274 Socket. 
8S1589 Socket. 

955031 Socket. 
Spanner-type screwdriver. 
5/64" Hex Wrench. 


An easy check can be made to find the cylinder that is 
misfiring, or running rough, and causing black smoke to 
come out of the exhaust pipe. 


Run the engine at the speed that gives misfiring. 
Loosen the fuel line nut at a fuel injection pump. This will 
stop the flow of fuel to that cylinder. Do this for each 
cylinder until a loosened fuel line is found that makes no 
difference in engine running. Be sure to tighten each fuel 
line nut after the test before the next fuel line nut is 
loosened. Check each cylinder by this method. When а 
cylinder is found where the loosened fuel line nut does not 
make a difference in engine running, test the injection 
pump and injection nozzle for that cylinder. 


Temperature of an exhaust manifold port, when the 
engine is running at low idle speed, can be an indication of 
the condition of a fuel injection nozzle. Low temperature at 
an exhaust manifold port, is an indication of no fuel to the 
cylinder. This can possibly be an indication of a nozzle 
with a defect. Extra high temperature at an exhaust 
manifold port, can be an indication of too much fuel to the 
cylinder, caused by a nozzle with a defect. 


CAUTION: Do not test or disassemble nozzles unless you 
have the correct service tools. 


Before testing a fuel injection nozzle, remove any loose 
carbon from the tip of the nozzle with the 8S2258 Brass 
Wire Brush. Remove the carbon seal dam. Clean the 
groove for the carbon seal dam and the body of the nozzle 
below the groove with 
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the 852258 Brass Wire Brush. A change in color in the 
area below the groove is normal and does not effect the 
body of the nozzle. Remove the carbon, but do not use the 
852258 Brass Wire Brush to cause damage to the body of 
the nozzle. Do all tests before cleaning or making any 
adjustments to a nozzle. A test can show that the nozzle 
must not be used again. 


WARNING: When testing a fuel injection nozzle, 

keep the tip of the nozzle pointed away from the 

operator and into the 8S2270 Fuel Collector. Fuel 
from the orifices in the tip of the nozzle is under high 
pressure and can cause injury to the operator. 


NOTE: Remove cap (1) from the fuel injection nozzle 
before putting the nozzle on the 8S2267 Nozzle Tester. 


FULL INJECTION NOZZLE 
1. Cap. 


Put the fuel injection nozzle (5) to the 852267 Nozzle 
Tester (2) using the 8S2268 Tube Assembly (8) and the 
953093 Adapter (4). The nut on the fuel injection nozzle 
can be tightened by hand if the 1 H 1023 Seal does not 
have damage. 


CAUTION: Be sure to use clean SAE J967b oil or Kent- 
Moore J23300-585 or Shell 66631 calibration oil when 
testing. Dirty test oil will damage components of the fuel 
injection nozzle. 


NOTE: Kent-Moore J23300-585 calibration oil can be 
purchased from Kent-Moore C Shell Oil Company. 
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TESTING AND ADJUSTMENT 


CONNECTING NOZZLE TO TESTER 
2. 82257 Nozzle Tester. 3. 8S2268 Tube 
Assembly. 4. 953093 Adapter. 5. Fuel injection 
nozzle. 


FULL INJECTION NOZZLE 
6. Locknut (for pressure adjustment screw). 7. 
Pressure adjustment screw. 8. 0-ring seal. 9. 
Locknut (for lift adjustment screw). 10. Lift 
adjustment screw. 


Opening Pressure Test 


CAUTION: Put a shop towel around the top of the 
fuel injection nozzle (pressure screw end) to take 
in any possible leakage of fuel. 

1. Close the gauge protector valve. Close the on-off 
valve. Open the pump isolator valve. Flush the 
fuel injection nozzle by operating the nozzle tester 
for 10 to 15 strokes at a rate of 60 strokes per 
minute. 

Open the gauge protector valve. Make a slow 
increase to the pressure until the valve in the 
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fuel injection nozzle opens. It is possible for the 
reading of the pressure on the gauge to go down 
fast if the valve makes a noise (chatters) when it 
opens. It is also possible for the reading of the 
pressure on the gauge to be almost constant when 
the valve in the fuel injection nozzle opens. The 
pressure needed to open the valve must be the 
same as shown in the chart. If the opening 
pressure is less than 2200 psi (154.7 kg/cmz2 ), 
do not use the fuel injection nozzle again. 


NOTE: The valve in the fuel injection nozzle can be good 
and still not make a noise (chatter), or not have a very fine 
vapor (spray) from the orifices in the tip of the fuel injection 
nozzle during Step 2. 


OPENING PRESSURE 
VALVE NO. 


2750 to 2900 psi 
(193.3 to 203.9 kg/crn? 


9L6969 2400 to 2900 psi 
(168.7 to 203.9 kg/cm?) 
NOTE: The correct setting of the opening pressure for used 


nozzles that have been cleaned is 2700 to 2900 psi (189.8 
to 203.9 kg/cm2). 


3. To make an adjustment to the opening pressure, use 
the following procedure: 


a. Remove the fuel injection nozzle (5) from the 

852267 Nozzle Tester and put it in the 852250 
Nozzle Holding Tool (11). Loosen locknut (9) 
holding the lift adjustment screw. Turn the lift 
adjustment screw (10) counterclockwise one turn. 
Momm ы е \ “ 


СЕ 


~ LOOSENING LOCKNUT 


9. Fuel injection nozzle. 11. 852250 Nozzle 
Holding Tool. 12. 8H8502 Combination Wrench. 


CAUTION: If the lift adjustment screw is not turned 
counterclockwise one turn, the valve can be bent or the 
seat for the valve can be damaged when the pressure 
adjustment screw is turned. 


TESTING AND ADJUSTMENT 


b. Hold the lift adjustment screw (10) with a 5/64" hex 
wrench (13) and remove the locknut (9). 


REMOVING LOCKNUT 
9. Locknut (for lift adjustment screw). 13. 5/64" 
hex wrench. 


c. Loosen the locknut (6) that holds the pressure 
adjustment screw (7). 


LOOSENING LOCKNUT 
5. Fuel injection nozzle. 14. 8H8505 
Combination Wrench. 


а. Put the fuel injection nozzle (5) on the 852267 
Nozzle Tester (2). Turn the pressure adjustment screw (7) 
clockwise using a spanner-type screwdriver (15). Each 
one-fourth of a turn will increase the opening pressure 
approximately 250 psi (17.8 kg/cm?). Do not turn more 
than one-half of a turn to increase the opening pressure. 


e. Hold the pressure adjustment screw (7) and tighten 
locknut (6) just enough so that the pressure adjustment 
screw (7) will not turn. 
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OPENING PRESSURE ADJUSTMENT 
15. Spanner-type screwdriver. 


TIGHTENING LOCKNUT 
5. Fuel injection nozzle. 14. 8H8505 Combination 
Wrench. 15. Spanner-type screwdriver. 


4. After the opening pressure adjustment is made, install 
the locknut (9) that holds lift adjustment screw (10). 
Make the valve lift adjustment. See VALVE LIFT 
ADJUSTMENT. 


Valve Lift Adjustment 


1. With the opening pressure correct arid while pumping 
test oil through the fuel injection nozzle, hold the locknut 
(9) and slowly turn the lift adjustment screw (10) 
clockwise until the pressure starts to increase above the 
opening pressure. 


2. Check to be sure the valve is on the seat by making the 
pressure 200 to 500 psi (14.06 to 35.15 kg/cm2) more 
than the opening pressure. 


CAUTION: Do not bend the valve or damage the seat by 
turning the lift adjustment screw (10) with too much force. 


TESTING AND ADJUSTMENT 


NOTE: Some fuel can be at the tip of the fuel injection 
nozzle but a rapid flow of drops (dribble) must not be seen. 


3. 


4. 


Turn the lift adjustment screw (10) counterclockwise 3/4 
+ 1/8 of a turn. 


Hold the lift adjustment screw (10) with a 5/64" hex 
wrench and tighten locknut (9) just enough so that the 
lift adjustment screw (10) will not turn. 


T GHTENING LOCKNUT 
5. Fuel injection nozzle. 12. 8H8502 Combination 
Wrench. 13. 5/64" Hex Wrench. 


Checking Seat Condition 


1. 


Put a shop towel around the top of the body of the fuel 
injection nozzle (pressure screw end) to take in the 
leakage. Close the gauge protector valve. 


. Point the tip of the fuel injection nozzle into the 852270 


Fuel Collector and operate the pump rapidly for a 
minimum of five strokes to put the valve on the seat. 
Open the gauge protector valve. Be sure the nozzle tip 
is completely dry. 


. Make the pressure 250 to 300 psi (17.6 to 21.1 kg/cm ) 


less than the opening pressure. If more than 3 drops of 
fuel get on the tip of the fuel injection nozzle in 15 
seconds, clean or make replacement to the fuel 
injection nozzle. 


Spray Characteristic (Pattern) 


NOTE: The adjustment for the valve lift must be correct 
before checking the spray pattern. 


1. Close the gauge protector valve and the on-off valve. 


Open the pump isolator valve. 


2. Point the tip of the fuel injection nozzle into the 8S2270 
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ANALYSIS OF NOZZLE SPRAY PATTERN 


3. Make a slow increase in pressure and look at the spray 
pattern when fluid begins to flow through the fuel injection 
nozzle. The spray must be the same through all four 
orifices. Any change, either vertically or horizontally, is an 
indication of a bad nozzle. See the ANALYSIS OF 
NOZZLE SPRAY PATTERN. 


Return Leakage Test 


1. Put the tip of the fuel injection nozzle a little above the 
horizontal position. Tighten the nuts that connect the 
fuel injection nozzle to 'the tester. 


2. Operate the tester until the pressure is at 1400 to 1600 
psi (98.4 to 112.5 kg/cm2). 


3. Look at the leakage from the return at the top (pressure 
screw end) of the fuel injection nozzle. After the first 
two drops fall, leakage is 1 to 10 drops іп 15S seconds 
with SAE J967b oil or Kent-Moore J23300-585 or Shell 
66631 calibration oil, with the temperature of the 
calibration oil at 65° to 75°F (18° to 24°C). 
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TESTING AND ADJUSTMENT 


More than 10 drops in 15 seconds is an indication of 
parts with too much wear or bad parts, and 
replacement of the fuel injection nozzle is necessary. 


Tightening Locknuts and Cap 

1. Remove the fuel injection nozzle (5) from the 8S2267 
Nozzle Tester (2) and put it in the 852250 Nozzle 
Holding Tool (11). 


2. Tighten the locknut (6) holding the pressure adjustment 
screw (7) to 70 to 80 Ib. in. (80.7 to 92.2 cm. kg). 


TIGHTENING PRESSURE SCREW LOCKNUT 
(Typical Example) 


3. Tighten the locknut (9) holding the lift adjustment screw 
(10) to 35 to 45 Ib. in. (40.4 to 51.9 cm. kg). 


TIGHTENING VALVE LIFT SCREW LOCKNUT 
(Typical Example) 


4. Install a new O-ring seal (8). Install cap (1) and tighten 
to 110 to 120 Ib. in. (126.8 to 138.4 cm. kg). 


NOTE: Be sure to install a new O-ring seal (8) before 
installing the cap. 


FUEL SYSTEM TESTING AND ADJUSTMENT 


for leakage between the cap and the body of the fuel 
injection nozzle. 


1. Put the fuel injection nozzle (b) on the 852267 
Nozzle Tester (2). 


2. Get the pressure to approximately 4000 psi (281.2 
kg/cm2). Do this by pumping the tester until the 
cap is completely full of fuel, and then continue io 
pump until the pressure is 4000 psi (281.2 kg/cm2" 

x Š There must not be any leakage between the cap 

TIGHTENING CAP and the body of the fuel injection nozzle. If there is 

16. 9S5031 Socket. leakage, make replacement of the O-ring seal (8) 

Cap Leakage Test and check for cracks in the cap. Check nozzle 

again. If there is still leakage, make replacement 
With the adjustments and tests complete, check of the fuel injection nozzle. 


NOZZLE ASSEMBLY TROUBLE SHOOTING GUIDE 
PROBLEM CAUSE CORRECTION 


Opening Pressure Not Correct . Adjustment wrong. . Make adjustment 


. Bad Parts . Make replacement of nozzle 
assembl 


Nozzle Will Not Open . Orifices not open . Clean orifices 


. Bent valve . Make replacement of nozzle 
assembly 


. Adjustment of lift not correct . Make adjustment 


Spray Pattern Not Correct . Orifices not open or bad . Clean orifices, if orifices are bad, 
make replacement of nozzle 
assembly 


. Crack at tip of nozzle . Make replacement of nozzle 
assembly 


. Adjustment of lift screw not correct . Make adjustment 


Leakage At The Seat . Deposits in seat area . Disassemble and clean nozzle 


. Seat for valve bad . Make replacement of nozzle 
assembly 


. Distortion of body . Make replacement of nozzle 
assembly 


. Crack at tip of nozzle . Make replacement of nozzle 
assembl 


Return Leakage High . Wear or scratches at guide . Make replacement of nozzle 
assembly 


. Bad parts . Make replacement of nozzle 
assembl 


Return Leakage Low . Varnish on valve . Clean guide area with solvent 


. Not enough clearance . Make replacement of nozzle 
assembl 
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TESTING 9L7883 FUEL INJECTION NOZZLES 
Tools Needed: 8S2242 Nozzle Testing Group. 
852245 Injector Cleaning Tool Group. 
957354 Torque Wrench. 

953093 Adapter. 

8H8505 Combination Wrench. 
8H8502 Combination Wrench. 
852274 Socket. 

851589 Socket. 

Screwdriver. 


An easy check can be made to find the cylinder that is 
misfiring, or running rough, and causing black smoke to 
come out of the exhaust pipe. 


Run the engine at the speed that gives misfiring. 
Loosen the fuel line nut at a fuel injection pump. This will 
stop the flow of fuel to that cylinder. Do this for each 
cylinder until a loosened fuel line is found that makes no 
difference in engine running. Be sure to tighten each fuel 
line nut after the test before the next fuel line nut is 
loosened. Check each cylinder by this method. When a 
cylinder is found where the loosened fuel line nut does not 
make a difference in engine running, test the injection 
pump and injection nozzle for that cylinder. 


Temperature of an exhaust manifold port, when the 
engine is running at low idle speed, can be an indication of 
the condition of a fuel injection nozzle. Low temperature at 
an exhaust manifold port, is an indication of no fuel to the 
cylinder. This can possibly be an indication of a nozzle 
with a defect. Extra high temperature at an exhaust 
manifold port, can be an indication of too much fuel to the 
cylinder, caused by a nozzle with a defect. 


CAUTION: Do not test or disassemble nozzles unless you 
have the correct service tools. 


Before testing a fuel injection nozzle, remove any loose 
carbon from the tip of the nozzle with the 852258 Brass 
Wire Brush. Remove the carbon seal dam. Clean the 
groove for the carbon seal dam and the body of the nozzle 
below the groove with the 852258 Brass Wire Brush. A 
change in color in the area below the groove is normal and 
does not effect the body of the nozzle. Remove the 
carbon, but do not use the 852258 Brass Wire Brush to 
cause damage to the body of the nozzle. Do all tests 
before cleaning or making any adjustments to a nozzle. A 
test can show that the nozzle must not be used again. 
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TESTING AND ADJUSTMENT 


WARNING: When testing a fuel injection nozzle, 

keep the tip of the nozzle pointed away from the 

operator and into the 852270 Fuel Collector. 

Fuel from the orifices in the tip of the nozzle is under high 
pressure and can cause injury to the operator. 


Put the fuel injection nozzle (4) to the 852267 Nozzle 
Tester (1) using the 882268 Tube Assembly (2) and the 
953093 Adapter (3). The nut on the fuel injection nozzle 
can be tightened by hand if the 1H1023 Seal does not have 
damage. 


CAUTION: Be sure to use clean Kent-Moore J23300-585 or 
Shell 66631 calibration oil or equivalent when testing. Dirty 
test oil will damage components of the fuel injection 
nozzle. 


NOTE: Kent-Moore J23300-585 calibration oil can be 
purchased from Kent-Moore Corporation 1501 South 
Jackson Street, Jackson, Michigan 49203. Shell 66631 
calibration oil can be purchased from Shell Oil Company. 


CONNECTING NOZZLE TO TESTER 
1. 852267 Nozzle Tester. 2. 852268 Tube 
Assembly. 3. 953093 Adapter. 4. Fuel injection 
nozzle. 


Opening Pressure Test 


1. Close the gauge protector valve. Close the on-off 
valve. Open the pump isolator valve. Flush the fuel 
injection nozzle by operating the nozzle tester for 10 to 
15 strokes at a rate of 60 strokes per minute. 


2. Open the gauge protector valve. Make a slow increase 
to the pressure until the valve in the 
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reading of the pressure on the gauge to be almost 
constant when the valve in the fuel injection nozzle 
opens. The pressure needed to open the valve must 
be the same as shown in the chart. If the opening 
pressure is less than 2200 psi (154.7 kg/cm2), do not 
use the fuel injection nozzle again. 


NOTE: The valve in the fuel injection nozzle can be good 
and still not make a noise (chatter), or not have a very fine 
vapor (spray) from the orifices in the tip of the fuel injection 
nozzle during Step 2. 


OPENING PRESSURE 
VALVE NO. 


2750 to 2900 psi 
(193.3 to 203.9 kg/crn? 


9L7883 2400 to 2900 psi 
(168.7 to 203.9 kg/cm?) 


NOTE: The correct setting of the opening pressure for used 
nozzles that have been cleaned is 2700 to 2900 psi (189.8 
to 203.9 kg/cm2 ). 


3. To make an adjustment to the opening pressure, use 
the following procedure: 


a. Remove the fuel injection nozzle (4) from the 
852267 Nozzle Tester and put it in the 852250 
Nozzle Holding Tool (7). Loosen Locknut (5). Turn 
lift adjustment screw (6) counterclockwise two or 
three turns. 


LOOSENING LOCKNUT 
4. Fuel injection nozzle. 5. Locknut. 6. Lift 
adjustment screw. 7. 892250 Nozzle Holding 
Tool. 

CAUTION: If the lift adjustment screw (6) is not loosened, 

the valve can be bent or the seat for the valve can be 

damaged when the fuel injection nozzle is assembled in 

Step e. 


b. Loosen the pressure screw (8). Remove the fuel 
injection nozzle from the 852250 Nozzle Holding 
Tool (7). 
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TESTING AND ADJUSTMENT 


LOOSENING PRESSURE SCREW 
8. Pressure screw. 


c. Tilt the fuel injection nozzle down, a small amount, 
from the vertical position and remove pressure screw 
(8) and shims (9). 


NOTE: If shims (9) do not come out of the fuel injection 
nozzle, turn the fuel injection nozzle over and let the 
shims, spring, and spring seat fall into your hand. The 
valve can come out of the body by its own weight and must 
be held carefully by the stem. 


d. To make an increase in the opening pressure add a 
4N5730 Shim. The 4N5730 Shim is .005 in. (0.13 
тт) thick and will increase the opening pressure 
approximately 250 psi (17.8 kg/cm?) maximum of 
two shims can be added to make an increase in the 
opening pressure. 


PRESSURE SCREW AND SHIMS 
8. Pressure screw. 9. Shims. 


e. Assemble the fuel injection nozzle being sure the 
thicker shim is against the pressure screw as shown. 
Put the fuel injection nozzle in the 852250 Nozzle 
Holding Tool. Put the nozzle holding tool in a vise 
and tighten the pressure screw (8) to 75 to 80 Ib. in. 
(86.5 to 92.2 cm. kg). 


FUEL SYSTEM 


TIGHTENING PRESSURE SCREW 


Remove the fuel injection nozzle from the 882250 
Nozzle Holding Tool. Connect the fuel injection 
nozzle, to the 852267 Nozzle Tester. Make sure 
the tip of the fuel injection nozzle is in the down 
position. Point the tip of the fuel injection nozzle 
into the 862270 Fuel Collector. Check the opening 
pressure. If the opening pressure is not correct, do 
the complete procedure in Step 3 again. 


Valve Lift Adjustment 


1. 


With the opening pressure correct and while pumping 
test oil through the fuel injection nozzle, hold the 
locknut (5) and slowly turn the lift adjustment screw (6) 
clockwise until no fuel comes from the fuel injection 
nozzle. 


Check to be sure the valve is on the seat by making 
the pressure 200 to 500 psi (14.06 to 83.15 kg/cm‘) 
more than the opening pressure. 


CAUTION: Do not bend the valve or damage the seat by 
turning the lift adjustment screw (6) with too much force. 


NOTE: Some fuel can be at the tip of the fuel injection 


nozzle but a rapid flow of drops 


(dribble) must not be seen. 


TIGHTENING LOCKNUT 
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3. 


4. 


TESTING AND ADJUSTMENT 


Turn the lift adjustment screw (6) counterclockwise 3/4 + 
1/8 of a turn. 


Hold the lift adjustment screw (6) with a screwdriver and 
tighten locknut (5) just enough so that the lift adjustment 
screw (6) will not turn. 


. Put the fuel injection nozzle in the 882250 Nozzle 


Holding Tool. Put the 882250 Nozzle Holding Tool in a 
vise and tighten locknut (5) to 356 to 40 Ib. in. (40.4 to 
46.1 cm. kg). 


TIGHTENING LOCKNUT 


Checking Seat Condition 


1. 


Put a shop towel around the top of the body of the fuel 


injection nozzle (pressure screw end) to take in the 
leakage. Close the gauge protector valve. 


2. Point the tip of the fuel injection nozzle into the 852270 


Fuel Collector and operate the pump rapidly for a 
minimum of five strokes to put the valve on the seat. 
Open the gauge protector valve. Be sure the nozzle tip 
is completely dry. 


. Make the pressure 250 to 800 psi (17.6 to 21.1 kg/cm ) 


less than the opening pressure. If more than 3 drops of 
fuel get on the tip of the fuel injection nozzle in 15 
seconds, clean or make replacement to the fuel 
injection nozzle. 


Spray Characteristic (Pattern) 


NOTE: The adjustment for the valve lift must be correct 


1. 


before checking the spray pattern. 


Close the gauge protector valve and the on-off valve. 
Open the pump isolator valve. 


2. Point the tip of the fuel injection nozzle into the 852270 


Fuel Collector. 


3. Make a slow increase in pressure and look at the spray 


pattern when fluid begins to flow through the fuel 
injection nozzle. The spray must be the same through 
all four orifices. Апу change, either vertically ог 
horizontally, is an indication of a bad nozzle. See the 
ANALYSIS OF NOZZLE SPRAY PATTERN. 
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Return Leakage Test 


1. Put the tip of the fuel injection nozzle a little above the 
horizontal position. Tighten the nuts that connect the fuel 
injection nozzle to the tester. 


2. Operate the tester until the pressure is at 1400 to 1600 
psi (98.4 to 112.5 kg/cm2 ). 


3. Look at the leakage from the return at the top (pressure 
screw end) of the fuel injection nozzle. After the' first two 
drops fall, leakage is 1 to 10 drops in 15 seconds with Kent 
Moore J23300-585 or Shell 66631 calibration oil or 
equivalent, with the temperature of the calibration oil at 
650 to 765 F (180 to 240 C). More than 10 drops in 15 
seconds is an indication of parts with wear or bad parts, 
and replacement of the fuel injection nozzle is necessary. 


NOZZLE ASSEMBLY TROUBLESHOOTING GUIDE 


For the NOZZLE 
TROUBLESHOOTING GUIDE, See Page 49. 


ASSEMBLY 
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TESTING AND ADJUSTMENT 
FUEL INJECTION LINES 


Fuel from the fuel injection pumps is sent through the 
fuel injection lines to the fuel injection nozzles. 


Each fuel injection line of an engine has a special 
design and must be installed in a certain location. When 
fuel injection lines are removed from an engine, put 
identification marks or tags on the fuel lines as they are 
removed, so they can be put in the correct location when 
they are installed. 


The nuts that hold a fuel injection line to an injection 
nozzle and injection pump must be kept tight. Use a 
torque wrench and the 5P144 Fuel Line Socket to tighten 
the fuel line nuts to 30 + 516. ft. (4.1 + 0.7 тко). 


FUEL INJECTION PUMPS 


When injection pumps, sleeves and lifters are removed 
from the injection pump housing, keep the parts of each 
pump together so they can be installed back in their 
original location. 


Be careful when disassembling injection pumps. Do not 
damage the surface on the plunger. The plunger, sleeve 
and barrel for each pump are made as a set. Do not put 
the plunger of one pump in the barrel or sleeve of another 
pump. И one part is worn, install a complete new pump 
assembly. Be careful when putting the plunger in the bore 
of the barrel or sleeve. 


When an injection pump is installed correctly, the 
plunger is through the sleeve and the adjustment lever is 
engaged with the groove on the sleeve. The bushing that 
holds the injection pump in the pump housing must be kept 
tight. Tighten the bushing to 70 + 5 Ib. ft. (9.7 + 0.7 тка). 
Damage to the housing will result if the bushing is too tight. 
If the bushing is not tight enough, the pump will leak. 


AIR INLET PIPE 
(Typical Example) 


FUEL SYSTEM 


fuel injection pumps have been installed wrong, 

damage to the engine is possible if cautions are not 
taken at first starting. When the fuel injection pumps have 
been removed and installed with the fuel injection pump 
housing on engine, take the following cautions when first 
starting the engine. 


Q WARNING: If the sleeves on one or more of the 


a. Remove the air cleaner leaving the air inlet pipe 
open as shown. 


b. If the sleeve on pump has been installed wrong and 
the engine starts to run too fast, put a steel plate 
over the air inlet opening as shown to stop the 
engine. 
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STOPPING THE ENGINE 
(Typical Example) 


FINDING TOP CENTER COMPRESSION POSITION FOR 
NO.1 PISTON 


No.1 piston at top center (TDC) on the compression 
stroke is the starting point for all timing procedures. 


1. Remove the plug from timing hole (2) in the front cover. 
Put bolt (1) in timing hole (2). The bolt from hole (3) 
сап be used. 


tuas 


INSTALLING BOLT 
1. 1D4539 Bolt, 5/16 in.-18NC, 25 in. (635 mm) 
long. 2. Timing hole. 3. Hole. 


TESTING AND ADJUSTMENT 


2. Turn the crankshaft CLOCKWISE (as seen from front of 
engine) until bolt (1) will go into the hole in the drive 
gear for the camshaft. 


3. Remove the valve cover on the right side of the engine 
(as seen from rear of engine). The two valves at the 
right front of the engine are the intake and exhaust 
valves for No.1 cylinder. 


4. The intake and exhaust valves for No.1 cylinder must 
now be closed and the timing pointer will be in 
alignment with the TDC-1 on the damper assembly. 
The No.1 piston is now at top center on the compression 
stroke. 


FUEL SYSTEM ADJUSTMENTS 


Checking Fuel Injection Pump 
Timing; On Engine 


The timing of the fuel injection pump can be checked 
and changed if necessary, to make compensation for 
movement in the taper sleeve drive or worn timing gears. 
The timing can be checked and, if necessary, changed 
using the following method. 


Checking Timing By Timing Pin Method 


Tools Needed: 5P2371 Puller. 
3P1544 Timing Pin. 


TIMING HOLE BOLT 
1. Bolt. 


2. Turn the crankshaft CLOCKWISE (as seen from front of 
engine) until timing pin (2) goes into the notch in the 
camshaft for the fuel injection pumps. 


3. Remove the plug from timing hole (4) in the front 
cover. Put bolt (3) through the front cover and into the 
hole with threads in the timing gear. The bolt from hole 
(5) can be used. 
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FUEL SYSTEM 


TIMING PIN INSTALLED 
(Typical Example’ 


2. 3P1544 Timing Pin. 


INSTALLING BOLT 


3. 104539 Bolt, 5/16 in.-18 МС, 2.5 іп. (63.5 mm) 
long. 4. Timing hole. 5. Hole. 


4. |f the timing pin is in the notch in the camshaft for the 
fuel injection pumps, and bolt (3) goes into the hole іп 
the timing gear through timing hole (4), the timing of the 
fuel injection pump is correct. 


NOTE: If bolt (3) does not go in the hole in the 
timing gear with timing pin (2) in the notch in the 
camshaft, use the following procedure. 


LOCATION OF COVER 
6. Cover for the tachometer drive assembly. 7. 
Nuts. 
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TESTING AND ADJUSTMENT 


Remove nuts (7) and the cover for the tachometer 
drive adapter (6). 

Remove bolt (9) and washer (8) from the camshaft 
for the fuel injection pumps. 


AS AER „АА, BS" ni 
LOCATION OF BOLT 
8. Washer. 9. Bolt. 


Put 5P2371 Puller (10) on the camshaft for the fuel 
injection pumps. Tighten bolts (11) until the drive 
gear on the camshaft for the fuel injection pumps 
comes loose. 


LOOSENING DRIVE GEAR 
10. 5P2371 Puller. 11. Bolts. 


Remove the 5P2371 Puller. 


Turn the crankshaft CLOCKWISE (as seen from 
front of engine) until bolt (3) goes into the hole in 
the timing gear. With timing pin (2) in the notch in 
the camshaft for the fuel injection pumps; and bolt 
(3) in the hole in the timing gear, the timing for the 
engine is correct. 


Install washer (8) and bolt (9). Tighten bolt (9) to 80 
+51. ft. (11.1 0.7 тко). Remove timing pin 
(2). 


Turn the crankshaft two complete revolutions 
CLOCKWISE (as seen from front of engine) and 
put timing pin (2) and bolt (3) in again. If timing pin 
(2) and bolt (3) can not be installed do Steps a 
through f again. 


FUEL SYSTEM 


TESTING AND ADJUSTMENT 


h. Remove bolt (3) from the timing gear and installin 5. Put 852298 Adapter Group (4) and 9M9268 Dial 


hole (5). Install the plug in timing hole (4). 
Remove timing ріп (2) and install bolt (1). Install 


cover for the tachometer drive assembly (6). 


Checking Timing By Fuel Flow Method 
Tools Needed: 3P1544 Timing Pin. 
1P540 Flow Checking Tool Group. 
9M92668 Dial Indicator. 
Pan for holding the fuel. 
5P2371 Puller. 
882298 Adapter Group. 


See Special Instruction (ҒМ035709) for complete 
instructions for the fuel flow method of engine timing 


(injection sequence). 


1. Remove bolt (1) from the timing pin hole. 
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TIMING HOLE BOLT 
1. Bolt. 


2. Turn the crankshaft CLOCKWISE (as seen from front of 
engine) until timing pin (2) goes into the notch in the 


camshaft for the fuel injection pumps. 


TIMING PIN INSTALLED 
2. 3P1544 Timing Pin. 


3. Remove timing pin (2). 


4. Remove the valve cover from the right side of the 
engine. Remove the fuel return line, rocker arm 
assembly, and the fuel injection nozzle for No.1 


cylinder. 


Indicator (3) in the No.1 cylinder. Adjust dial indicator 
(3) so both pointers are on "0" (zero). 


6. Turn the crankshaft COUNTERCLOCKWISE (as seen 
from front of engine) a minimum of 45 decrees. 


DIAL INDICATOR INSTALLED 


3. 9M9268 Dial Indicator. 4. 852298 Adapter 
Group. 


7. Turn the crankshaft CLOCKWISE (as seen from front 


of engine) until dial indicator (3) gives an indication of 
maximum travel of the piston. Make an adjustment to 
dial indicator (3), if necessary, to put both pointers of 
the dial indicator on "0" (zero). 


Disconnect the fuel line for No.1 fuel injection pump at 
the housing for the fuel injection pumps. Put 7M1999 
Tube Assembly (8) on No.1 fuel injection pump and 
tighten the nut. The position of the end of tube 
assembly (8) must be a little above horizontal as 
shown. 


Disconnect the line for the supply of fuel at the fuel 
filter. Use an adapter to connect 5J4634 Hose 
Assembly (9) to the fuel filter. 


. Disconnect the fuel return line from constant bleed 


valve (5). Put cap (6) on the constant bleed valve. 


. Turn the crankshaft COUNTERCLOCKWISE (as seen 


from front of engine) approximately 45 degrees. 


. With 1 gal. (3.8 lit) of clean fuel in 1P539 Pressure 


tank (10), move the governor lever to full FUEL-ON 
position. Put 15 psi (1.1 kg/cm2) of air pressure in the 
tank by using the hand pump or shop air. 


FUEL SYSTEM 


CONSTANT BLEED VALVE 
5. Constant bleed valve. 6. Cap. 


CAUTION: If shop air is used, be sure to adjust the 
regulator so there is no more than 15 psi (1.1 kg/cm’) of air 
pressure in the tank. 


13. Put pan (7) under the end of tube assembly (8) for the 
fuel that comes out of the tube 


FUEL FLOW CHECK OF TIMING 
7. Pan. 8. 7M1999 Tube Assembly. 9. 5J4634 How 
Assembly. 10. 1P539 Pressure Tank. 


14. Turn the crankshaft, slow, in the direction of normal 
rotation CLOCKWISE (as seen from front of engine). 
Do this until the flow of fuel from the end of tube 
assembly (8) is 6 to 12 drops per minute. 

15. Stop rotation of the crankshaft when the flow of fuel is 

6 to 12 drops per minute. Take a reading of the 

measurement on dial indicator (3). 

16. To check for correct timing of the fuel system, make a 

comparison of the reading on dial indicator (3) with the 

correct measurement in the chart. 


TESTING AND ADJUSTMENT 


TIMING 
ANGLE INDICATOR READING 


“Correct timing angle 


NOTE: If the timing of the fuel system is different than 
the correct timing dimension given in the chart, see the 
subject CHECKING TIMING BY TIMING PIN METHOD. 


Checking Automatic Timing Advance Unit By 
Timing Light Method 


Tools Needed: 1P3500 Injection Timing Group 


1P3500 INJECTION TIMING GROUP 


This group can be used to check the automatic timing 
advance. Special Instruction (GMG00501) is part of the 
group and has detailed instructions for its use. 


FUEL SETTING 


Tools Needed: 3P1550 Field Service Tool Group 

The following procedure for fuel setting can be done 
with the housing for-the fuel injection pumps either on or 
off the engine. 


CAUTION: Before doing any service work on this fuel 
system, the outside of the housing for the fuel injection 
pumps and all parts connected to it must be especially 
clean. 


1. Remove shut-off solenoid (1) and cover (2). 


2. Put the 5P298 Zero Set Pin (5), with 17.8507 on it, in 
the pump housing. 


3. Put cover (3) and spring (4) over zero set pin (5). Do 
not put a gasket under cover (3). Use two 1D4533 Bolts 
with 4B4276 Washers and a 1D4538 Bolt to fasten 
cover (3) to the housing for the fuel injection pumps. 
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FUEL SYSTEM TESTING AND ADJUSTMENT 


= ооо) 


INSTALLATION ОҒ CLAMP 
3. Cover. 7. 3P1565 Collect Clamp. 


REMOVAL OF COVER 
1. Shut-off solenoid. 2. Cover. 


7. Move the governor control lever to FULL LOAD 
position. 


8. Put magnetic point (9) on dial indicator (8). Put the 
indicator assembly in clamp (7). 


INSTALLATION OF COVER 
3. 2P8331 Cover. 4. 3J6956 Spring. 5. 5P298 
Zero Set Pin, with 17.8507 on it. 


INSTALLATION OF DIAL INDICATOR 
7. 3P1565 Collect Clamp. 8. 3P1567 Dial 
Indicator. 9. 3P1569 Magnetic Point. 


аш š “ 


4. Put screw (6) іп the hole over ріп (5) and spring (4). 


INSTALLATION OF SCREW 
6. 8S7271 Screw. 


5. Turn screw (6) clockwise until pin (5) is held against the 
housing for the fuel injection pumps. Do not tighten 
screw (6) too tight. 


| “INDICATOR SET ОМ ZE 
6. Put clamp (7) in cover (3). 8. 3P1567 Dial Indictor. 10. Pointers. 
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FUEL SYSTEM 


9. Adjust dial indicator (8) so both pointers (10) are on "0" 


(Zero). 


10. 


turn the 857271 
(6) 


Screw 
six or more turns. 
52 


Using wrench (11) 
counterclockwise. Turn screw 
даа 


(6) 


LOOSENING SCREW (6) 
11. 159836 Wrench. 


11. Put the clip end of the 854627 Circuit Tester to a good 
ground. Put the other end of the 8S4627 Circuit Tester 
on the load stop contact. Put this end of the 8S4627 
Circuit Tester through the large hole on top of cover 


(3). 


Move the governor control lever to the LOW IDLE 
position. 


12. 


13. Move the governor control lever slowly toward the 
HIGH IDLE position until the continuity light just comes 
on. Make a note of the reading on dial indicator (8). 
Do this step several times to make sure the reading is 
correct. 

14. Make a comparison of this reading and the fuel setting 
in the RACK SETTING INFORMATION. 

15. If the reading on dial indicator (8) is not correct, do the 
following. 


Leaf Type Torque Spring 

a. Write down the dimension that is on dial indicator 
(8). 
Write down the dimension given in the RACK 
SETTING INFORMATION. 


. Remove the test tools [cover (3), spring (4), and dial 
indicator (10)] from the housing for fuel injection 
pumps. 

. Install or remove shims at location (12) to get the 
correct dimension as given in the RACK SETTING 
INFORMATION. The difference between the 
dimensions in (a) and (b) is the thickness and 
amount of shims to remove or install to get the 
correct setting. 


b. 
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TESTING AND ADJUSTMENT 


13 


17% 


15 


LEAF ТҮРЕ TORQUE SPRING 
12. Location of shims. 13. Stop bar. 14. Leaf 
type torque spring. 15. Load stop pin. 


e. Install the correct amount of shims (12) torque 
spring (14), and stop bar (13) on the housing for the 
fuel injection pumps. 

f. Install the test tools and do the test procedure again. 

Do this until the dimension on the dial indicator is 

the same as the dimension given in the RACK 

SETTING INFORMATION. After the fuel setting is 

correct, remove the test tools. Install cover (2) and 

shut-off solenoid (1). 


Load Stop Adjustment 


a. Put socket (16) in the large hole in cover (3). 


PUTTING SOCKET IN COVER 
3. 2P331 Cover. 16. 3P221 Socket. 


b. Use wrench (21) with socket (16) and loosen locknut 
(18). 

c. Using screwdriver (20), turn adjustment screw (17) 
until the reading on dial indicator (8) is the same as 
the dimension given in the RACK SETTING 
INFORMATION. 

d. When the adjustment is correct, tighten locknut 


(18). Check the adjustment again by doing Steps 
11 through 15 again. 


FUEL SYSTEM TESTING AND ADJUSTMENT 


A07366X1 19 
ADJUSTMENT SCREW FOR FUEL FITTING 


17 Adjustment screw, 1S. Locknut. 19, Lock nut. 
19. stop pin. 


e. Remove the test tools. Install cover (2) and shut-off ADJUSTMENT OP FUEL SETTING 
solenoid (1), 16. P2210locket, 20. screwdriver, 21.Wrenoh, 


ADJUSTMENT OF CROSSOVER LEVERS 


NOTE: The 3P1S46 Calibration Pin must be installed that hold levers (1 and 5), and make adjustment as 
before checking the adjustment of the crossover levers. necessary. Tighten screws (2 and 4) to 24 + 2 Ib. іп. (27.7 
+ 2.3 cm. Ка). 
То check the adjustment of crossover levers (1 and 5), 
put a straight edge across shafts (6 and 8). The dimension NOTE: After the adjustment of the crossover levers is 
(3) from the top of shafts (6 and 8) to the top of pin (7) is completed, the fuel injection pumps must be calibrated. 
.0828 in. (2.103 mm). To adjust, loosen screws (2 and 4) See FUEL PUMP CALIBRATION. 


тате х 


CROSSOVER LEVERS 
1. Crossover lever. 2. Screw. 3. Dimension for adjustment .0028 in. 12.130 mm. 4. Screw. 5. Crossover 
lever. 6. Shaft. 7. Pin. 8. Shaft. 
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FUEL SYSTEM 


CROSSOVER LEVERS 


1. Crossover lever. 5. Crossover lever. 6. Shaft. 7. Pin. 
8. Shaft. 


FUEL PUMP CALIBRATION 


Tools Needed: 3P2200 Tool Group. 
The following tools from 
3P1550 Tool Group are also needed: 
882243 Wrench. 
2P8331 Cover. 
4B4276 Washer (two). 
857271 Screw. 
1D4633 Bolt (two). 
1D4538 Bolt. 
3K6896 Washer. 
346956 Spring. 
2H3740 Bolt. 


The following procedure for fuel pump calibration can be 
done with the housing for the fuel injection pumps either 
on or off the engine. 


CAUTION: Before doing any service work on this fuel 
system, the outside of the injection pump housing and all 
parts connected to it must be especially clean. 


3P2200 TOOL GROUP 
1. ЗР1540 Calibration Pump. 2. 4N218 Bushing, 3. 
1P7379 Microgage. 4. 3P1568 Dial Indicator with 3P2226 
Base. 5. 2P5519 Box. 6. 3P1545 Calibration Pin ( In. line 
engines). 7. 3P1546 Calibration Pin (Vee engines.). 8. 


159838 Wrench. 
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TESTING AND ADJUSTMENT 


NOTE: Be sure the adjustment for the crossover levers is 
correct before calibrating the pumps. 


1. Remove the fuel that is in the injection pump housing 
and the governor housing. 


2. Remove covers (9) and (10). 


REMOVAL OF COVERS 
9. Cover. 10. Cover. 


NOTE: There is a bypass valve and spring under cover 
(9) at the front of the injection pump housing. 


3. Use the 882243 Wrench and remove the injection 
pump that is going to be calibrated. 


4, Put calibration pump (1) in the injection pump housing 
with flat (11) on plunger of pump toward tang (13) on 
lever (12). When calibration pump (1) is all the way in 
the bore, turn the calibration pump approximately 456 
so tang (13) on lever (12) fits in groove (14). Install 
4N218 Bushing. Tighten bushing to 70 + 5 Ib. ft. (9.7 + 
0.7 mkg). 


INSTALLING SP1540 CALIBRATION PUMP 
1, 3P140 Calibration Pump. 11. Flat on plunger. 


FUEL SYSTEM 


78588X1 13 4 И 
CALIBRATION PUMP INSTALLED CORRECTLY 


. 3P1540 Calibration Pump. 11. Flat on plunger. 12. 
Lever. 13. Tang on lever. 14. Groove of plunger. 


= 


Put the ЗР1546 calibration pin (7), with 15.9410 on it, 
in the calibration hole (15). 


INSTALLING CALIBRATION PIN 
7.3P1546 Calibration Pin. 15. Calibration hole. 


Put the 2P8331 Cover over the calibration pin. (Do 
not put a gasket under 2P8331 Cover). Use two 
1D4533 bolts, two 4B4276 Washers and a 1D4538 
bolt to hold 2P8331 Cover on the injection pump 
housing. 


b. 


INSTALLING 857271 


SCREW 
16. 857271 Screw. 17. Hole for 887271 Screw. 
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TESTING AND ADJUSTMENT 


7. Put the 887271 Screw (16) in hole (17) over 
calibration pin (7). Tighten the screw just enough to 
hold the calibration pin against the top of the injection, 
pump housing. 

8. Remove bolt (18), for idle adjustment. 

REMOVAL OF BOLT 
8. Bolt for low idle adjustment 
9. Move lever to HIGH IDLE. Put a longer bolt (20) 


through the hole for bolt (18). Bolt (20) must be long 
enough to hold lever (19) in HIGH IDLE position. 


LEVER IN HIGH IDLE POSITION 
19. Idle adjustment lever. 20. Bolt. 


. Put dial indicator (4) on microgage (3) and make an 
adjustment so dial is on zero. Lock the indicator on 
zero with lockscrew (21). Check the adjustment again 
and make sure the pointer on dial indicator is set 
correct and not one revolution off. 


. With lever (19) held in HIGH IDLE position, put dial 
indicator (4) on calibration pump and hold it tightly in 
place. Look at the dimension on the dial indicator. If 
the dimension is 0 + 0.005 mm, lever (12) is 
calibrated correctly for that pump. If the dimension is 
not correct, check again by doing Steps 10 and 11 
over. 


FUEL SYSTEM 


PUTTING DIAL INDICATOR ON ZERO 
3. 1P7379 Microgage. 4. 3P1568 Indicator with 3P2226 
Base. 21. Lockscrew. 


CHECKING PU 


MP CALIBRATION 


12. If a pump needs to be calibrated, use the following 
procedure: 


a. Use wrench (8) to loosen the screw that holds 
lever (12) on shaft (24). Loosen the screw just 
enough so lever (12) can be moved (up or down) 
on shaft (24). 


NOTE: Move the lever and put plunger (22) of the 
calibration pump almost flush with top surface (23) of the 
calibration pump. 


POSITION OF PLUNG 
22. Plunger. 23. Top surface of calibration pump. 


TESTING AND ADJUSTMENT 


b. With wrench (8) in the screw for lever (12) and 
dial indicator held tightly on top of the calibration 
pump, use wrench (8) to move lever (12) up or 
down until the dimension on the dial indicator is 
zero. Tighten the screw to 24 + 2 Ib. іп. (27.7 + 
2.3 cm. kg). 


c. After the screw is tightened, use the dial indicator 
to check the adjustment again. 


13. The calibration of each pump can be checked using 
this same procedure. The 1P7379 Microgage is used 
to put the dial indicator on zero before the calibration 
dimension of each pump is checked. 
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CALIBRATION OF AN INJECTION PUMP 
8. 159836 Wrench. 12. Lever. 24. Sleeve control shaft. 


14. If a pump is checked and an adjustment is made, 
again check the dimension after the lever screw is 
tightened. 


GOVERNOR ADJUSTMENTS 


CAUTION: A mechanic that has the correct training is the 
only one to make the adjustment of low idle and high idle 
rpm. The correct low idle and high idle rpm, and the 
measurements for adjustment of fuel setting are given in 
the RACK SETTING INFORMATION. 


Check engine rpm with a tachometer that has good 
accuracy. If the low idle or high idle rpm needs ап 
adjustment, use the following procedure: 


1. For adjustment of low idle, loosen locknut (2) and turn 
adjustment bolt (1) to get as near as possible to the 
correct low idle rpm. 


2. After the low idle adjustment is correct, tighten 
locknut (2). 


FUEL SYSTEM 


1 78526Х1 


ADJUSTMENT OF LOW IDLE RPM 
1.Adjustement bolt for low idle. 2. Locknut. 


ADJUSTMENT OF LOW IDLE RPM 
1.Adjustment bolt for low idle. 2. Locknut. 


3. To make an adjustment to the high idle rpm, remove 
the small cover (4) at the top rear of the fuel system. 


4. Loosen locknut (5) and turn adjustment screw (3) to 
get as near as possible to the correct high idle rpm. 


5. After adjustment of high idle rpm is correct, tighten 
locknut (5) and install cover (4). 


73731X1 


ADJUSTMENT OF HIGH IDLE RPM 
3. Adjustment screw. 4. Cover. 5. Locknut. 
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TESTING AND ADJUSTMENT 


CHECKING BALANCE POINT 
(FULL LOAD SPEED) 


Checking the Balance Point of the engine is a method 
of making a diagnosis of engine performance. 


If the balance point and the high idle speed are 
correct, the fuel system of the engine is operating 
correctly. The balance point for the engine is: 


1. Atfull load speed. 


2. The point where the load stop pin is against the load 
stop. 


3. The point where the engine gets the maximum 
amount of fuel per stroke. 

4. The point where maximum 

horsepower output. 


the engine has 


5. The point where an increase in load on the engine puts 
the engine in a lug condition (a condition in which a 
small increase in load makes the engine speed 
decrease). 


Procedure for Checking Balance Point 
1. Connect a tachometer which has good accuracy to 
the tachometer drive. 


2. Connect a continuity light to the brass terminal screw 

(1) on the cover for the load stop. Connect the other 

end of the light to a place on the fuel system which is 

a good electrical connection. 
тт,“ 


^ чне 
TERMINAL LOCATION 
1. Brass terminal screw. 


3. Start the engine. 


4. With the engine at operating conditions, run the 
engine at high idle. 


5. Make а record of the speed of the engine at high idle. 


FUEL SYSTEM 


10. 


PROCEDURE FOR 


Add load on the engine slowly until the continuity light 
just comes on. This is the balance point. 


Make a record of the speed at the balance point. 


Repeat’ Step 6 several times to make sure that the 
reading is correct. 


Stop engine. Make a comparison of the records from 
Steps 5 and 7 with the information from the RACK 
SETTING INFORMATION. 


If the balance point is correct, the fuel system is 
working correctly. If the balance point is not correct, 
adjust the, high idle rpm until you get the correct 
balance point. 


INSTALLATION OF DASHPOT 


GOVERNOR 


Tools Needed: 2P8315 Bracket Assembly. 


5P302 Bar. 
3P1544 Timing Pin. 
5P301 Driver. 


Remove Governor 


Install the fuel injection pump housing on the bracket 
assembly (A). 


Remove the bolts (1) that hold the governor housing 
(2) to the fuel injection pump housing. 
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GOVERNOR HOUSING 


1. Bolts. 2. Governor housing. A. 2P8315 Bracket 
Assembly. 


3. 


4. 


Remove the governor housing (2). 


Remove two springs (4) and the seat (3) from the 
governor housing. Remove springs (4) from seat (3). 
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TESTING AND ADJUSTMENT 


3. Seat. 4. Springs. 


Remove the seat (7) from the shaft. 


REMOVING GOVERNOR PARTS 
5. Cover. . Spring. 7. Seat. 


< 


Remove the spring (6) from the shaft. 
Remove the cover (5) from the pump housing. 


Remove the shaft (8) and the lever (9) from the pump 
housing. 


x 


‘REMOVING SHAFT AND LEVER 
8. Shaft. 9. Lever. 


Remove the thrust collar (11) from the shaft. 65 


FUEL SYSTEM 


10. Remove the cover (10) from the pump housing. 


REMOVING COVER AND THRUST COLLAR 
10. Cover. 11. Thrust collar. 


11. Loosen the two bolts (12) that hold the torque spring 
assembly (13) and remove it from the pump housing. 


REMOVING TORQUE SPRING 
12. Bolts (two). 13. Torque spring assembly. 


12. Remove the pin (14) from the pump housing. 


13. Remove the screw (15) and the nut (17) from the 
pump housing. 


14. Remove the ring that holds the lever and remove the 
lever (18) from the dowel (16). 


| REMOVING GOVERNOR PARTS 
14. Pin. 15.Screw. 16.Dowel. 17.Nut. 18.Lever. 
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TESTING AND ADJUSTMENT 


15. Remove the shield (19) from the camshaft with bar 
(B). 

CAUTION: Pull on the shield only a small amount in each 

location, so it will not have distortion or damage. The 

shield is staked in place and can be damaged when 

removed. If the shield is damaged it must be replaced. 


REMOVING SHIELD 
19. Shield. B. 5P302 Bar. 


REMOVING BOLTS = 
20. Bolts (three). C. 3P1544Timing Pin. 


16. Install the timing pin (C) to hold the camshaft. 


17. Remove the bolts (20) that hold the flyweight 
assembly to the camshaft. 


7 REMOVING FLYWEIGHT ASSEMBLY | 
(Typical Example) 


21. Flyweight assembly. 


FUEL SYSTEM 


18. Remove the flyweight assembly (21) from the 


camshaft. 


Install Dashpot Governor 


1. Put the new longer shaft (22) in flyweight assembly 
(21). The new longer shaft is 5.031 in. (127.80 mm) 
long. 


INSTALLING FLYWEIGHT ASSEMBLY 
(Typical Example) 
21. Flyweight assembly. 22. Shaft. 
2. Put flyweight assembly (21) in position on the 
camshaft. 


NOTE: Be sure the dowel that holds shaft (22) is in 
position on the back of the flyweight assembly. 


3. Install the bolts (20) that hold flyweight assembly (21) 
to the camshaft. Tighten bolts (20) to 10 + 2 Ib. ft. (1.4 
+ 0.3 mkg). 


FLYWEIGHT ASSEMBLY INSTALLED 
20. Bolts (three). 21. Flyweight assembly. 22. Shaft. 


4. Remove timing pin (C). 
5. Put shield (19) in position over the flyweights. 


6. Use driver (D) to install shield (19) the remainder of 
the way on to the camshaft. 
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TESTING AND ADJUSTMENT 


POSITIONING SHIELD = 
19. Shield. 


INSTALLING SHIELD 
(Typical Example) 
D. 5P301 Driver. 


7. Install lever (18) оп dowel (16) and install the ring that 
holds the lever on the dowel. 


NOTE: Stake shield (19) in two places, 180 degrees 
apart, around the cover in alignment with the groove in 
the camshaft. 


LEVER INSTALLED 
16. Dowel. 18. Lever. 


8. Install pin (14) in the pump housing. 


FUEL SYSTEM TESTING AND ADJUSTMENT 


INSTALLING PIN 14. Pin. THRUST COLLAR IN POSITION 
11. Thrust collar. 
9. Put torque spring assembly (13) in position on the 12. Install screw (15) and nut (17) in the pump housing. 
pump housing.- Tighten bolts (12) that hold the torque EUREN у - — 
spring assembly to the pump housing. 3 


ШУЛ os 
SCREW INSTALLED 
15. Screw. 17. Nut. 


Әле нб: е $ 


a 13. Put lever (9) in position in the pump housing and in 
TORQUE SPRING INSTALLIED the groove in thrust collar (11). Put a new O-ring seal on 
12. Bolts. 13. Torque spring assembly. shaft (8). Install shaft (8) in the pump housing and through 


the holes in lever (9). 
10. Install cover (10) on the pump housing. ESE 


INSTALLING COVER LEVER INSTALLED 


10. Cover. 8.Shift. 9. Lever. 11.Thrust cotter. 
11. Put thrust collar (11) in position between the 
flyweights. Lift the flyweight and push thrust collar 14. Install cover (5) on the pump housing. 
(11) forward. 
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FUEL SYSTEM 


COVER INSTALLED 
5. Cover. 


15. Install spring (6) on shaft (22). 


16. Install seat and piston assembly (23) on shaft (22). 


SPRING INSTALLED 
6. Spring. 22. shaft, 


NOTE: Turn spring (24) on the piston and seat, Turn 
spring (24) until it just contacts the shoulders on the piston 
and seat. The piston and seat must be alignment after 
spring (24) is installed. If not, remove the spring and 
install again. 


SEAT AND PISTON ASSEMBLY INSTALLED 
22. Shaft. 23. Seat and piston assembly. 24. Spring. 


TESTING AND ADJUSTMENT 


17. Remove bolts (28). Remove governor shaft (26), 
governor lever (27), and Shims (25) from the 
governor housing. 


GOVERNOR HOUSING 
25. Shims (two). 26. Governor shaft. 27. Governor 
lever. 28. Bolts, 


18. Put governor shaft (26) and governor lever (27) in the 
governor housing for the dashpot governor. Be sure 
there is a shim (25) on each side of governor lever 
(27). Install bolts (28) that hold governor lever (27) to 
governor shaft (26). 


19. Install springs (4) and seat (3) into governor housing 
(29). 


NOTE: Be sure both springs are completely on seat (3) 
before installing in governor housing (29). 


20. Position governor housing (29) on the pump housing. 
Install bolts (1) that hold governor housing (29) on the 
pump housing. 


Бе 


GOVERNOR HOUSING INSTALLED 
1. Bolts. 29. Governor Housing. A, 2P8315 Bracket 
Assembly. 


21. Remove bracket assembly (A). 


CYLINDER HEAD AND VALVES 


TESTING AND ADJUSTING 


CYLINDER HEAD AND VALVES 


RESTRICTION OF AIR INLET AND EXHAUST 


There will be a reduction of horsepower and efficiency 
of the engine if there is a restriction in the air inlet or 
exhaust system. 


Air flow through the air cleaner must not have a 
restriction of more than 25 іп. (635 mm) of water 
difference in pressure. 


Back pressure from the exhaust (pressure difference 
measurement between exhaust outlet elbow and 
atmosphere) must not be more than 34 in. (864 mm) of 
water. 


COMPRESSION 


An engine that runs rough can have a leak at the 
valves, or valves that need adjustment. Run the engine at 
the speed that gives rough running. To find a cylinder that 
has low compression or does not have good fuel ignition, 
loosen a fuel line nut at a fuel injection pump. This will 
stop the flow of fuel to that cylinder. Do this for each 
cylinder until a loosened fuel line is found that makes no 
difference in engine rough running. Be sure to tighten 
each fuel line nut after the test before the next fuel line 
nut is loosened. This test can also be an indication that 
the fuel injection is wrong, so more checking of the 
cylinder will be needed. This test is just a fast method of 
finding the cause of compression loss in a cylinder. 
Removal of the head and inspection of the valves and 
valve seats is necessary to find those small defects that 
do not normally cause a problem. Repair of these prob- 
lems is normally done when reconditioning (overhaul) the 
engine. 


CHECKING ADJUSTMENT OF THE 
VALVE LASH 


Check the adjustment of the valve lash during the first 
80 hours of operation and every 500 hours of operation 
after the first adjustment. If the engine is not used for 500 
hours in six months, check the adjustment of the valve 
lash after every six months. 


To check and make adjustment to the valve lash, use 
the following procedure: 


1. Remove the valve covers. 


2. Turn the crankshaft CLOCKWISE (as seen from 
front of engine) until No.1 piston is at top center 
on the compression stroke. The TDC-1 mark on 
the damper assembly will be in alignment with the 
timing pointer. 
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3. Make adjustment to the valves for No.1 and No.2 
cylinders. To make the adjustment, loosen 
locknut (2). Turn the adjustment screw (1) until 
the feeler gauge (3) will go between the end of 
the valve stem and the rocker arm. 


NOTE: Use а . 015 in. (0.38 mm) feeler gauge for the 
intake valves. Use a .025 in. (0.64 mm) feeler gauge for 
the exhaust valves. 


4. After the adjustment is complete, hold adjustment 
screw (1) and tighten locknut (2) to 24 + 5 Ib. ft. 
(3.3 + 0.7 mkg). After the locknut is tightened, 
check the adjustment again. 


VALVE LASH ADJUSTMENT - 
1. Adjustment screw. 2. Locknut. 3. Feeler gauge. 


TIGHTENING LOCKNUT 


5. Turn he crankshaft 180 CLOCKWISE (as seen 
from. front of engine ). The VS mark on the 
damper assembly will be in alignment with the 
tighting pointer. Make adjustment to the valves 
for No.3 and М.7 cylinders. 


CYLINDER HEAD AND VALVES 


6. Turn the crankshaft 180° CLOCKWISE (as seen from 
front of engine). The TDC-1 mark on the damper 
assembly will be in alignment with the timing pointer. 
Make adjustment to the valves for No.4 and No.5 
cylinders. 


7. Turn the crankshaft 180° CLOCKWISE (as seen from 
front of engine). The VS mark on damper assembly 
will be in alignment with the timing pointer. Make 
adjustment to the valves for No.6 and No.8 cylinders. 
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CYLINDER AND VALVE LOCATION 


When the adjustment of the valve lash needs to be 
done several times in a short period of time, it can be an 
indication of wear in a different part of the engine. Find 
the problem and make any necessary repairs to prevent 
more damage to the engine. 


Not enough valve lash, if not corrected, can be the 
cause of rapid wear of the camshaft and cam followers. 
Not enough valve lash can also be. an indication of the 
seats for the valves being bad. Some reasons for the 
seats for the valves becoming bad are fuel injection 
nozzles with defects, restriction to the inlet air or dirty air 
filters, wrong fuel setting, or using the engine on loads 
that are too large for the engine. 


Too much valve lash, if not corrected, can be the 
cause for broken valve stems, push rods, or spring 
retainers. A fast increase in valve lash can be an 
indication of any of the following: 

a. Camshaft and cam followers with wear. 


b. Rocker arms with wear. 


TESTING AND ADJUSTING 
а с. Push rods that are bent. 

d. Loose adjustment screw for the valve lash. 

e. Broken socket on the upper end of a push rod. 

If the camshaft and cam followers show signs of rapid 
wear, look for fuel in the lubrication oil or dirty lubrication 
oil as a possible cause when making the necessary 
repairs. 

PROCEDURE FOR MEASURING CAMSHAFT LOBES 


To measure height (B) of camshaft lobes, use the 
following procedures: 


1. Measure base circle (С) of one exhaust and one 
intake lobe. Make a record of each dimension. 


2. Add lobe lift dimension (A) to each base circle 
measurement. The lobe lift dimension (A) is .3071 in. 
(7.800 mm) for the exhaust lobe and .3077 in. (7.816 
mm) for the intake lobe. 


3. The minimum height of lobe (B) is .025 іп. (0.64 тт) 
less than the dimension found in Step 2. 


Example of finding the height of a lobe: 


Base circle (C) 
Add lobe lift (A) 


1.8200 in. (46.228 mm) 
.3077 in. ( 7.816 mm) 
Lobe height (B) 2.1277 in. (54.044 mm) 
Maximum wear of lobe | .025 іп. ( 0.64 mm) 
Minimum height of lobe 2.1027 іп. (53.409 mm) 
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74239Х1 


CAMSHAFT LOBE 
A. Lobe lift. B. Lobe height. C. Base circle. 


LUBRICATION SYSTEM 


TESTING AND ADJUSTING 


LUBRICATION SYSTEM 


One of the problems in the following list will generally 
be an indication of a problem in the lubrication system for 
the engine. 


TOO MUCH OIL CONSUMPTION 
OIL PRESSURE IS LOW 
OIL PRESSURE IS HIGH 
TOO MUCH COMPONENT WEAR 
TOO MUCH OIL CONSUMPTION 
Oil Leakage on Outside of Engine 


Check for leakage at the seals at each end of the 
crankshaft. Look for leakage at the oil pan gasket and all 
lubrication system connections. Check to see if oil is 
coming out of the crankcase breather. This can be caused 
by combustion gas leakage around the pistons. A dirty 
crankcase breather will cause high pressure in the 
crankcase, and this will cause gasket and seal leakage. 


Oil Leakage Into Combustion Area of Cylinders 


Oil leakage into the combustion area of the cylinders 
can be the cause of blue smoke. There are three possible 
ways for oil leakage into the combustion area of the 
cylinders: 


1. Oil leakage between worn valve guides and valve 
stems. 


2. Worn or damaged piston rings or dirty oil return 
holes. 


3. Compression ring not installed correctly. 


Too much oil consumption can also be the result of 
using oil with the wrong viscosity. Oil with a thin (low) 
viscosity can be caused from dirt or fuel getting in the 
crankcase, or by the engine getting too hot. 


OIL PRESSURE IS LOW 


An oil pressure gauge that has a defect may give an 
indication of low oil pressure. 
When the engine is running at rated speed with SAE 30 
oil at operating temperature, the oil pressure measured at 
the clean side of the oil filter at the oil filter base will be 55 
to 85 psi (3.9 to 6.0 kg/cm2 ). 


A minimum low pressure reading of 15 psi (1.1 
kg/cm2) is normal at low idle rpm. If there is no oil 
pressure, stop the engine immediately. Ап 8M2744 
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Gauge, which is part of 758875 Hydraulic Test Box, can 
be used for checking pressure in the system. 


змо У 
ажы 


758875 HYDRAULIC TEST BOX 
Crankcase Oil Level 


Check the level of the oil in the crankcase. Add oil if 
needed. It is possible for the oil level to be too far below 
the oil pump supply tube. This will result in the oil pump 
not having the ability to supply enough lubrication to the 
engine components. 


Oil Pump Does Not Work Correctly 


The inlet screen of the supply tube for the oil pump 
can have a restriction. This will result in cavitation and a 
loss of oil pressure. Air leakage in the supply side of the 
oil pump will also cause cavitation and loss of oil 
pressure. If the pressure regulating valve for the system is 
held in the open (unseated) position, the lubrication 
system can not get to maximum pressure. Oil pump gears 
that have too much wear will cause a reduction in oil 
pressure. 


Oil Filter and Oil Cooler Bypass Valves 


If the bypass valve for the oil filter is held in the open 
position (unseated) and the oil filter has a restriction, a 
reduction in oil pressure can result. 


The bypass valve is in the oil filter base. The bypass 
valve will cause the flow of oil to go around the filter 
elements when there is a reduction to the flow through the 
elements. 


If the oil cooler has a restriction:, the oil cooler bypass 
valve in the oil filter base will open. This will cause the 
flow of oil to go around the oil cooler. 


LUBRICATION SYSTEM 


Too Much Clearance at Engine Bearings or Open, 
Broken or Disconnected Oil Line or 
Passage in Lubrication System 


Components that are worn and have too much 
bearing clearance can cause oil pressure to be low. Low 
oil pressure can also be caused by an oil line or oil 
passage that is open, broken, or disconnected. 


Oil Cooler 


Look for a restriction in the oil passages of the oil 
cooler. 


If the oil cooler has a restriction the oil temperature 
will be higher than normal when the engine is running. 
The oil pressure of the engine will become low if the oil 
cooler has a restriction 
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TESTING AND ADJUSTING 


OIL PRESSURE IS HIGH 


Oil pressure will be high if the bypass valve for the oil 
pump can not move from the closed 
position. 


TOO MUCH COMPONENT WEAR 


When some components of the engine show bearing 
wear in a short time, the cause can be a restriction in an 
oil passage. A broken oil passage can also be the cause. 


If the gauge for oil pressure shows the correct oil 
pressure, but a component is worn because it is not 
getting enough lubrication, look at the passage for oil 
supply to that component. А restriction іп а supply 
passage will not let enough lubrication get to a component 
and this will cause early wear. 


COOLING SYSTEM 


TESTING AND ADJUSTING 


COOLING SYSTEM 


The cooling system is a pressure type with regulators 
at the outlet, the cooling system is equipped with a shunt 
line. 


A pressure type cooling system gives two 
advantages. The first advantage is that the cooling 
system can have safe operation at a temperature that is 
higher than the normal boiling (steam) point of water. The 
second advantage is that this type system prevents 
cavitation (the sudden making of low pressure bubbles in 
liquids by mechanical forces) in the water pump. With this 
type system, it is more difficult for an air or steam pocket 
to be made in the cooling system. 


The cause for an engine getting too hot is generally 
because regular inspections of the cooling system were 
not made. Make a visual inspection of the cooling system 
before testing with testing equipment. 

VISUAL INSPECTION OF THE COOLING SYSTEM 

1. Check coolant level in the cooling system. 


2. Look for leaks in the system. 


3. Look for bent radiator fins. Be sure that air flow 
through the radiator does not have a restriction. 


4. Inspect the drive belt for the fan. 
5. Check for damage to the fan blades. 


6. Look for air or combustion gas in the cooling 
system. 


7. Inspect the pressure cap and the sealing surface 
for the cap. The sealing surface must be clean. 


TESTING THE COOLING SYSTEM 


Remember that temperature and pressure work 
together. When making a diagnosis of a cooling 


COOLING SYSTEM PRESSURE 
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system problem, temperature and pressure must both be 
checked. Cooling system pressure will have an effect on 
cooling system temperatures. For an example, look at the 
chart to see the effect of pressure and height above sea 
level on the boiling (steam) point of water. 


Test Tools for Cooling System 


Tools Needed: 959102 Thermistor Thermometer 
Group. 
957373 Air Meter Group. 
1P5500 Portable Phototach Group. 
958140 Cooling System Pressurizing 
Pump Group. 


Тһе 959102 Thermistor Thermometer Group is used 
in the diagnosis of overheating (engine running too hot) or 
overcooling (engine runs too cool) problems. This group 
can be used to check temperatures in several different 
parts of the cooling system. The testing procedure is in 
Special Instruction (GMG00450). 


959102 THERMISTOR THERMOMETER GROUP 


The 957373 Air Meter Group is used to check the air 
flow through the radiator core. The testing procedure is in 
Special Instruction (2М600203). 


957373 AIR METER GROUP 


COOLING STSTEM 


The 1P5500 Portable Phototach Group is used to 
check the fan speed. The testing procedure is in Special 
Instruction (2М000819). 


37410X1] 
1P5500 PORTABLE PHOTOTACH GROUP 


The 9S8140 Cooling System Pressurizing Pump 
Group is used to test pressure caps and pressure relief 
valves, and to pressure check the cooling system for 
leaks. The pressure needed to make the relief valve in 
the pressure cap open is approximately 7 psi (0.49 
kg/cm2). 


9S8140 COOLING SYSTEM PRESSURIZING 
PUMP GROUP 


Gauge For Water Temperature 


Tools Needed: 9S9102 Thermistor Thermometer 
Group. 


If the engine gets too hot and a loss of coolant is a 
problem, a pressure loss in the cooling system can be the 
cause. If the gauge for water temperature shows that the 
engine is getting too hot, look for coolant leakage. If a 
place can not be found where there is coolant leakage, 
check the accuracy of the gauge for water temperature. 
Use the 9S9102 Thermistor Thermometer Group. 


CAUTION: Be 'careful when working around an engine if 
it is running. 
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TESTING AND ADJUSTING 


9S9102 THERMISTOR THERMOMETER GROUP 
INSTALLED 
(Typical Example) 


Start the engine. Put a cover over part of the radiator. 
The reading on the gauge for water temperature must be 
the same as the reading on the thermistor thermometer. 


Pressure Cap For Radiator 


One cause for a pressure loss in the cooling system 
can be a bad seal on the pressure cap of the radiator. 
Inspect the pressure cap carefully. Look for damage to 
the seal or the sealing surface. Any foreign material or 
deposits on the cap, seal or fill neck of the radiator must 


be removed. 
А01533Х1 


А 
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SCHEMATIC OF PRESSURE САР 
A. Sealing surface of cap and radiator. 


Temperature Regulator 
Test procedure for water temperature regulators: 
1. Remove the regulator from the engine. 


2. Put heat to a pan of water. Get the temperature of 
the water to 197° F (92° C). 


3. Hang the regulator in the pan of hot water. Put the 
regulator completely under the water. Do not let the 
regulator make contact with the pan. 


COOLING STSTEM 


4. Keep the temperature of the water at 1970 F (92 C) 
for ten minutes. Make the water move around. This 
keeps all of the water at the same temperature. 


5. After ten minutes, remove the regulator and 
immediately measure the distance the regulator is 
opened. The distance must be a mini- mum of .380 
in. (9.65 mm). 


FAN BELT ADJUSTMENT 


Make an adjustment to the belt farthest from the 
engine. Correct belt adjustment must give the following 
reading using a Burroughs Gauge No, BT-33-96-4-15 or a 
similar gauge: 


New belt ............ ... 120 + 5 Gauge reading. 
Belt with a minimum of 30 minutes 
of operation time ..... 90 + 10 Gauge reading. 


WATER PUMP PRESSURE CHECK 
Tools Needed: 


988138 Pressure Gauge. 
3B7722 Bushing. 


The pressure at the outlet for the water pump tells if 
the shunt system and water pump are operating correctly. 
To check the pump pressure, install pressure gauge (2) in 
the front cover. The pressure must be a minimum of 15 
psi (1.05 kg/cm2 ) at 2800 rpm. 


GAUGE INSTALLED 
(Typical Example) 
1, 3B7722 Bushing. 2.958138 Pressure Gauge. 


If the pump pressure is less than the minimum 
pressure: First, check the vent tube between the radiator 
top tank and the surge tank; it must have an inside 
diameter of approximately .19 in. (4.8 mm). 


Second, check to see that the shunt line has a 
minimum inside diameter of .75 in. (19.1 mm). 


INSPECT REBUILT WATER PUMPS 


The water pump is serviced only as a complete unit 
and separate parts for the water pump are not available. 
Some others can be reconditioning these water pumps, 
using a different impeller, or an impeller they have 
machined on the face for the seal or on the vanes. 


TESTING AND ADJUSTING 


Unless the same impeller or one like it is used and 
positioned on the shaft correctly, it is possible for a rebuilt 
water pump not to give enough flow of coolant to cool the 
engine. If the one who rebuilt the water pump used an 
impeller with a design different from the original 
equipment water pump, be sure the output of his rebuilt 
water pump is as good as the original equipment water 


pump. 
Here is how to check a rebuilt water pump: 


1. Bearing end clearance must be .001 to .025 in. (0.03 
to 0.64 mm). 


2. The clearance (2) between the face of the impeller 
and the front cover is .011 to .035 in. (0.28 to 0.89 
mm). 


1 


4 417061 


IMPELLER CLEARANCE AND HEIGHT 
1. Front cover, 2. Impeller clearance [.011 to .035 In, 
(0.28 to 0,B mm)]. 3, Impeller. 4, Impeller height [1.286 
to 1,275 in. (32,12 to 32.39 mm)]. 


Clearance (2) is an indication of the condition of the 
impeller and of the location of the impeller on the shaft. It 
can also be an indication of the condition of the bearing 
and front cover. Check the clearance of the impeller in 
the following way. 


a. Put asmall amount of wax or a soft material on 
two vanes of the impeller directly opposite of 
each other. 


b. Using a new gasket, install the water purity and 
tighten the bolts holding the water pump. DO 
NOT turn the pulley. 

с. Pushin оп the pulley with a force of about 15 Ibs. 
(7 kg). This will remove the end clearance. 
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COOLING STSTEM TESTING AND ADJUSTING 
DYNAMOMETER TEST CAUTION 
(Marine Engines) 


To prevent possible damage to an engine while 
testing on a dynamometer, the water temperature 
regulators must be installed and coolant connections 
made as shown. 


REMOVING END CLEARANCE 


d. Remove the water pump. Measure the thickness 
of the wax that is between the vanes and the 
front Rover. When the last bolts are removed, be 
careful not to hit the clay or wax. The impeller 
clearance (2) is .011 to .035 in. (0.28 to 0.89 
mm). 

DYNAMOMETER TEST CAUTION 
(Industrial Engines) 


COOLANT CONNECTIONS 
(Typical Example) 


To prevent possible damage to an engine while 
testing on a dynamometer, the water temperature 


connected as shown. | | 
1. See water outlet (connect cooling tower return line to 


this connection). 2. See water pump Inlet (connect cooling 
tower outlet to this connection). 


SHUNT LINE CONNECTED TO ENGINE 
(Typical Example) 
1. FT790 Cooling Tower Group. 2. Shunt line, 
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BASIC ВІ ОСК 


TESTING AND ADJUSTING 


BASIC BLOCK 


CONNECTING RODS AND PISTONS 
Use the 5F9059 Piston Ring Expander to remove or 
install piston rings. 


Use the 1Ү7426 Piston Ring Compressor or the 
459450 Compressor and the 459446 Clamp from the 
459458 Teflon Seal Tool Group to install pistons into 
cylinder block. 


Tighten the connecting rod nuts in the following step 
sequence: 
1. Put crankcase oil on bolt threads and seating 
faces of cap and nut. 
2. Tighten both nuts to 30 + 3 Ib.ft. (4.1 + 0.4 mkg). 
3. Рика так on each nut and cap. 
4. Tighten each nut 60° from the mark. 


The connecting rod bearings should fit tightly in the 
bore in the rod. If bearing joints or backs are worn 
(fretted), check for bore size as this is an indication of 
wear because of looseness. 


5P3519 PISTON RING GROOVE GAUGE 


А 5P3519 Piston Ring Groove Gauge is available for 
checking ring grooves with straight sides. For instructions 
on the use of the gauge, See the GUIDELINE FOR 
REUSABLE PARTS; PISTONS AND CYLINDER 
LINERS, Form Мо. REGO1660. 
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PISTON RING GROOVE GAUGE 
CONNECTING ROD AND MAIN BEARINGS 


Bearings are available with a smaller inside diameter 
than the original size bearings. These bearings are for 
crankshafts that have been "ground" (made smaller than 
the original size). 
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Main bearings are available with a larger outside diameter 
than the original size bearings These bearings are for 
cylinder blocks that have had the bore for the main 


bearings "bored" (made larger than the original size). 
FLYWHEEL AND FLYWHEEL HOUSING 
Tools Needed- 8S2328 Dial Indicator Group. 


Heat the rind gear to install it. Do not heat to more 
than 400° F (204° C). Install the ring gear so the chamfer 
on the gear teeth is next to the starter pinion when the 
flywheel is installed. 


Face Runout (axial eccentricity) of the 
Flywheel Housing 


If any method other than given here is used, always 
remember bearing clearances must be removed to get 
correct measurements. 


1. Fasten a dial indicator to the crankshaft flange so 
the anvil of the indicator will touch the face of the 
flywheel housing. 


2. Force the crankshaft to the rear before reading 
the indication at each point. 


Sage! 


А10272Х1 


852328 DIAL INDICATOR GROUP INSTALLED 


3. With dial indicator set at .000 in. (0.0 mm) at location 
(A), turn the crankshaft and read the indicator at locations 
(B), (C) and (D). 


4. The difference between lower апа higher 
measurements taken at all four points must not be more 
than .012 in. (0.30 mm), which is the maximum 
permissible face runout (axial eccentricity) of the flywheel 
housing. 


BASIC ВІ ОСК TESTING AND ADJUSTING 


A10271 x1 


852328 ПІЛІ. INDICATOR GROUP INSTALLED 


2. Divide the measurement from Step 1 by 2. Write this 
number on line | in columns (B) & (D). 

3. Turn the crankshaft to put the dial indicator at (A). 
Adjust the dial indicator to "0" (zero). 


CHECKING FACE RUNOUT OF THE 4. Turn the crankshaft counterclockwise to put the dial 
FLYWHEEL HOUSING indicator at (B). Write the measurement in the chart. 
A. Bottom. B. Right side. C. Top. D. Left side. 5. Turn the crankshaft counterclockwise to put the dial 


indicator at (C). Write the measurement in the chart. 
6. Turn the crankshaft counterclockwise to put the dial 
Bore Runout (radial eccentricity) of the Flywheel indicator at (D). Write the measurement in the chart. 
Housing т. Ада lines | & Il by columns. 

8. Subtract the smaller number from the larger number 
in line Ш in columns (В) 8 (D). The result is the 
horizontal "eccentricity" (out of round). Line Ill, 
column (C) is the vertical eccentricity. 


1. With the dial indicator in position at (С), ad- just the 
dial indicator to "0" (zero). Push the crankshaft up 
against the top bearing. Write the measurement for 
bearing clearance on line 1 in column (C). 


CHART FOR DIAL INDICATOR MEASUREMENTS 


С (TOP) 


Correction for bearing 
clearance 


р в “Тоа! Vertical eccentricity (out of round). - 
“биркас the smaller No. from the larger Мо. Тһе 
difference is the total horizontal eccentricity. А0234Х1 


9. On the graph for total eccentricity find the point of 
intersection of the lines for vertical eccentricity and 
horizontal eccentricity. 
Азогазх! А (ВОТТОМ) 
CHECKING BORE RUNOUT OF THE 
FLYWHEEL HOUSING 
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BASIC ВІ ОСК 


А10235Х1 


МОТ ACCEPTABLE 


sd 
2.02 іп 
(0.05) (0.10) 19.15) 10.20) (0.25) 10.30) mm 


СВАРН ҒОН ТОТАІ. ЕССЕМТНІСІТҮ 


10. If the point of intersection is іп the range marked 


"Acceptable" the bore is in alignment. If the point of 
intersection is in the range marked "Not Acceptable" 
do Step 11. 


Loosen the bolts holding the flywheel housing to the 

cylinder block. Hit the flywheel housing lightly with a 
hammer to put it in the correct position. Tighten the 
bolts holding the flywheel housing to the cylinder 
block and do Steps 1 through 10 again. 


Face Runout (axial eccentricity) of the Flywheel 


1. 


2. 


Install the dial indicator as shown. Force the crankshaft 
the same way before the indicator is read so the 
crankshaft end clearance (movement) is always 
removed. 


Set the dial indicator to read .000 in. (0.0 mm). 


74912х1 


CHECKING FACE RUNOUT OF THE FLYWHEEL 
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TESTING AND ADJUSTING 


3. Turn the flywheel and read the indicator every 90°. 


4. The difference between the lower апа higher 
measurements taken at all four points must not be 
more than .006 in. (0.15 mm), which is the maximum 
permissible face runout (axial eccentricity) of the 
flywheel. 


Bore Runout (radial eccentricity) of the Flywheel 
1. Install the dial indicator (3) and make an adjustment of 


the universal attachment (4) so it makes contact as 
shown. 


1 


74910x2 


“CHECKING BORE RUNOUT OF THE FLYWHEEL 


1. 7H1945 Holding Rod. 2. 7H1645 Holding Rod. 3, 
7H1942 Indicator. 4. 7H1940 Universal Attachment. 


749111 


CHECKING FLYWHEEL CLUTCH 
PILOT BEARING BORE 


BASIC BLOCK TESTING AND ADJUSTING 


2. Setthe dial indicator to read .000 in. (0.0 mm). 
3. Turn the flywheel and read the indicator every 90°. 


4. The difference between the lower and higher 
measurements taken at all four points must not be 
more than .006 in. (0.15 mm), which is the 
maximum permissible bore runout (radial 
eccentricity) of the flywheel. 


5. Runout (eccentricity) of the bore for the pilot bearing 
for the flywheel clutch, must not exceed .005 in. 
(0.13 mm.). 


ELECTRICAL SYSTEM 


TESTING AND ADJUSTING 


ELECTRICAL SYSTEM 


Most of the testing of the electrical system can be done 
on the engine. The wiring insulation must be in good 
condition, the wire and cable connections clean and tight 
and the battery fully charged. If on the engine test 
shows a defect іп a component, remove the 
component for more testing. 


BATTERY 


Tools Needed: 5P300 Electrical Tester. 
951990 ог 1P7470 Battery Charger 


Tester. 
5P957 or 5P3414 Coolant and Battery 
Tester. 

NOTE: Маке reference to Special Instruction 


(GEGO2276) and to the instructions inside of the cover 
of the tester, when testing with the 5P300 Electrical 
Tester. 


The battery circuit is an electrical load on the 
charging unit. The load is variable because of the 
condition of the charge in the battery. Damage to the 
charging unit will result, if the connections, (either 
positive or negative) between the battery and charging 
unit are broken while the charging unit is charging. This 
is because the battery load is lost and there is an 
increase in charging voltage. 


High voltage will damage, not only the charging unit 
but also the regulator and other electrical components. 


951990 BATTERY CHARGER TESTER 


CAUTION: Never disconnect any charging unit circuit 
or battery circuit cable from battery when the charging 
unit is charging. 


Load test a battery that does not hold a charge when 
in use. To do this, put a resistance, across the battery 
main connections (terminals). For а 6 volt battery, put a 
resistance of two times the ampere/hour rating of the 
battery. For a 12 'volt battery, put a resistance of three 
times the ampere/hour rating. Let the resistance 
remove the charge (discharge the battery) for 15 
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seconds. Immediately test the battery voltage. A 6 volt 
battery in good condition will test 4.5 volts; a 12 volt 
battery in good condition will test 9 volts. 


The Special Instruction (GEGO00058) with the 
951990 Charger Tester gives the battery testing 
procedure. 


CHARGING SYSTEM 
Tools Needed: 5P300 Electrical Tester. 


NOTE: Make reference to Special Instruction 
(GEG02276) and to the instructions inside of the cover 
of the tester, when testing with the 5P300 Electrical 
Tester. 


The condition of charge in the battery at each 
regular inspection will show if the charging system is 
operating correctly. An adjustment is necessary when 
the battery is always in a low condition of charge or a 
large amount of water is needed (one ounce per cell per 
week or every 50 service hours). Test the charging 
units and voltage regulators on the engine, when 
possible, using wiring and components that are a 
permanent part of the system. Off the engine (bench) 
testing will give an operational test of the charging unit 
and voltage regulator. This testing will give an 
indication of needed repair. Final testing will give proof 
that the units are repaired to their original operating 
condition. 


Before starting on the engine testing, the charging 
system and battery must be checked. See the following 
Steps. 


1. Battery must be at least 75% (1.240 Sp. Gr.) full 
charged and held tightly in place. The battery 
holder must not put too much stress on the 
battery. 


2. Cables between the battery, starter and engine 
ground must be the correct size. Wires and 
cables must be free of corrosion and have cable 
support clamps to prevent stress on battery 
connections (terminals). 


3. Leads, junctions, switches апа panel 
instruments that have direct relation to the 
charging circuit must give proper circuit control. 


4. Inspect the drive components for the charging 
unit to be sure they are free of grease and oil 
and are able to drive the load of the charging 
unit. 


ELECTRICAL SYSTEM 


REGULATOR ADJUSTMENT 


To make an increase to the voltage (approximately 
4 volt on a 12 volt system or .6 volt on a 24 volt 
system) remove the locknuts from the two terminals that 
are nearer the word "HI" than the other terminals. Put 
the metal strap over these terminals, put the locknuts on 
the terminals and tighten the locknuts. 


To make the voltage lower (approximately .4 volt on 
a 12 volt system and .6 volt on a 24 volt system) put the 
metal strap on the two terminals nearer the word "LO". 


ALTERNATOR PULLEY INSTALLATION 


1. 861588 Adapter (1/2" female to 3/8" male). 2. 851590 
Socket (5/16"-3/8" drive). 3. 1P2977 Tool Group. 8H8555 
Socket (15/16"-1/2" drive) not shown. 


Tighten nut holding the pulley to a torque of 60 + 5 
Ib. ft. (8.3 € 0.7 mkg) with the tools shown. 


STARTING SYSTEM 


Tools Needed: 5P300 Electrical Tester. 
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TESTING AND ADJUSTING 


NOTE: Make reference to Special Instruction 
(GEG02276) and to the instructions inside of the cover 
of the tester, when testing with the 5P300 Electrical 
Tester. 


Use a D. C. Voltmeter to find starting system 
components which do not function. 


Move the starting control switch to activate the 
starter solenoid. Starter solenoid operation can be 
heard as the pinion of the starter motor is engaged with 
the ring gear on the engine flywheel. The solenoid 
operation also closes the electric circuit to the motor. 
Connect one lead of the voltmeter to the solenoid 
connection (terminal) that is fastened to the motor. Put 
the other lead to a good ground. Activate the starter 
solenoid and look at the voltmeter. A reading of battery 
voltage shows the problem is in the motor. The motor 
must be removed for further testing. No reading on the 
voltmeter shows that the solenoid contacts do not close. 
This is an indication of the need for repair to the 
solenoid or an adjustment to be made to the starter 
pinion clearance. Pinion clearance for Delco-Remy 
starters is .36 in. (9.1 mm). Pinion clearance for the 
Prestolite starter is .020 to .050 in. (0.51 to 1.27 mm). 


If the solenoid for the starting motor will not operate, 
it is possible that the current from the battery is not 
getting to the solenoid. Fasten one lead of the 
voltmeter to the connection (terminal) for the battery 
cable on the solenoid. Put the other lead to a good 
ground. No voltmeter reading shows there is a broken 
circuit from the battery. Further testing is necessary 
when there is a reading on the voltmeter. 


Further test by fastening one voltmeter lead to the 
connection (terminal) for the small wire at the solenoid 
and the other lead to the ground. Look at the voltmeter 
and activate the starter solenoid. A voltmeter reading 
shows that the problem is in the solenoid. No voltmeter 
reading shows that the problem is in the starter switch or 
wiring. Fasten one lead of the voltmeter to the battery 
wire connection of the starter switch and put the other 
lead to a good ground. A voltmeter reading indicates a 
failure in the switch. 


A starting motor that operates too slow can have an 
overload because of too much friction in the engine 
being started. Slow operation of the starting motor can 
also be caused by shorts, loose connections, and/or dirt 
in the motor. 


Pinion Clearance Adjustment (Delco-Remy) 
Whenever the solenoid is installed, make an 


adjustment of the pinion clearance. The adjustment can 
be made with the starting motor removed. 


ELECTRICAL SYSTEM 


4 ` Хіббікз 
CONNECTION FOR CHECKING PINION CLEARANCE 
1. Connector from MOTOR terminal on solenoid to 
motor, 2. SW terminal. 3. Ground terminal. 


1. Install the solenoid without connector (1) from 
the MOTOR connection (terminal) on solenoid 
to the motor. 


2. Connect a battery, of the same voltage as the 
solenoid, to the terminal (2), "SW". 


3. Connect the other side of battery to. Ground 
terminal (3). 


Л 


[ 


ют 


PINION CLEARANCE ADJUSTMENT 
4. Shaft nut. 5. Pinion. 6. Pinion clearance. 


4. Connect for a moment, a wire from the solenoid 
connection (terminal) "MOTOR" to the ground 
connection (terminal). The pinion will shift to 
crank position and will stay there until the 
battery is disconnected. 


5. Push the pinion toward commutator end to 
remove free movement. 


Pinion clearance (6) must be .36 in. (9.1 mm). 
Pinion clearance adjustment is made by 
removing plug and turning nut (4). 

Pinion Clearance Adjustment (Prestolite) 


There are two adjustments for this type starting motors. 
They are end play for the armature and pinion 
clearance. 
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TESTING AND ADJUSTING 
End Play for the Armature 


The correct end play for the armature is .005 to .030 
in. (0.13 to 0.76 mm). To make an adjustment to the 
end play for the armature, add or remove thrust washers 
on the commutator end of the armature shaft. 


Pinion Clearance 


1. To make an adjustment to the pinion clearance, 
connect the solenoid to a 12 volt battery as 
shown, 


1. 


IE VOLTS 


CONNECTIONS FOR ADJUSTMENT OF 
THE PINION CLEARANCE 
1. Terminal. 


2. Connect for a short moment, a wire from the 


solenoid connection (terminal) "MOTOR" to the 
terminal (1) at the commutator end head. The 
solenoid and drive will shift to the crank position 
and will stay there until the battery is 
disconnected. 


3. Push the drive toward the commutator end to 


remove any free movement. 


4. Measure the pinion clearance (3). Тһе pinion 


clearance (3) must be .020 to .050 in. (0.51 to 
1.27 mm). 


5. To make an adjustment to the pinion clearance, 


remove the plug and turn the adjustment nut (2) 
as necessary. 


PINION CLEARANCE ADJUSTMENT 
2. Adjustment nut 3. Pinion clearance. 


DISASSEMBLY AND ASSEMBLY 


3208 INDUSTRIAL 
& MARINE ENGINES 


SERIAL NUMBERS 
75V1- UP 
90N1-UP 


FORM NO. SENR7106 


FOR USE IN SERVICE MANUALS: 
3208 ENGINE, ВЕСО1658 

V160 THRU V300 LIFT 

TRUCKS, ВЕСО1275 


INTRODUCTION 


This publication has instructions and procedures for the subject on the front cover. The information, specifications, and 
illustrations in this publication are on the basis of information that was current at the time this issue was written. 


The "Alphabetical and Service Index" is a list of all components and service operations found in this manual. It gives 
page numbers and also an operation number for each component. 


All operations in the column "Component Operation" are removal and installation instructions, unless other descriptions 
are given for the operations. The numbers under the column "Operation" are numbers given to each operation for use 
under the column "Other Needed Operations" which gives all other component operations by number that are necessary 
to do the respective job. 


Correct operation, maintenance, test and repair procedures will give this product a long service life. Before starting a 
test, repair or rebuild job, the serviceman must read the respective sections of the Service Manual, and know all the 
components he will work on. 

Ж.) 


Your safety, and the safety of others, is at all times very important. When you see this symbol © or this < 
in the manual, you must know that caution is needed for the procedure next to it. The symbols are warnings. To work 
safely, you must understand the job you do. Read all instructions to know what is safe and what is not safe. 


It is very important to know the weight of parts. Do not lift heavy parts by hand. Use a hoist. Make sure heavy parts 
have a good stability on the ground, A sudden tall can cause an accident. When lifting part of a machine, make sure the 
machine has blocks at front and rear. Never let the machine hang on a hoist, put blocks or stands under the weight. 


When using a hoist, follow the recommendation in the manual. Use correct lift tools as shown in illustrations to get the 
correct balance of the component you lift. This makes your work safer at all times. 
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GENERAL TIGHTENING TORQUE FOR 
BOLTS, NUTS AND TAPERLOCK STUDS 


The following charts give the standard torque values for bolts, nuts 
and taperlock studs of SAE Grade 5 or better quality. Exceptions are 
given in the component Disassembly and Assembly. 


THREAD DIAMETER STANDARD TORQUE 
Pj та E 
Standard thread Use these torques for bolts and nuts with standard 
threads. 


9+3 1.24 + 0.4 
18 +5 2.5 +0.7 
32 +5 4.4 + 0.7 
50 +10 6.9 +1.4 
75 +10 10.4 +1.4 
110+15 15 +2.0 
150 + 20 20.7 + 2.8 
265 + 35 36.6 + 4.8 
420 + 60 58.1 + 8.3 
640 + 80 88.5 + 11.1 
800 + 100 110.6 + 13.8 
1000 + 120 138 + 16.6 
1200 + 150 166 + 20.7 
1500 + 200 207 + 27.7 


Use these torques for bolts and nuts оп hydraulic 
valve bodies. 


1.8 % 0.3 
3.3 + 0.3 
5.4 + 0.3 


8.3 + 0.4 
16.3 + 0.5 


Use these torques for studs with Taperlock threads. 


5+2 0.69 + 0.3 
10 +3 1.4 + 0.4 
20 +3 2.8 + 0.4 
30 +5 4.1 +0.7 
40 +5 5.5 + 0.7 
60 +10 8.3 + 1.4 
75 £10 10.4 + 1.4 


110 + 15 15.2 + 2.0 
170 +20 23.5 + 2.8 
260 + 30 35.9 + 4.1 
320 + 30 44.2 + 4.1 
400 + 40 55 + 5.5 
480 + 40 66 + 5.5 
550 + 50 76 +7 
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ALPHABETICAL AND SERVICE INDEX 


OPERATION 
COMPONENT OPERATION OTHER NEEDED OPERATIONS 


Air Cleaner (Marine Engine 

Air Cleaner (Industrial Engine 

7 Air Inlet Manifold (Marine Engine 

9,10 Air Inlet Manifold (Industrial Engine 

40 Alternator (Marine Engine [- 5 | 

86,87 Automatic Timing Advance 57 
95 Camshaft Bearings 8,14 

9 
77 


84-86 59,61 
1718 | Check Valve апа Bypass Маме | | | 9 | 
46,47 
Disassemble & Assemble 
92-94 
47,48 
91 
90,91 
63,64 
65,66 Cylinder Heads, Disassemble 
& Assemble 21 20 


Marine Engines 22 
| 38,39 | ExpansionTank&HeatExchanger | з | C |] 
| |. 89  |Fywne — | | | 24 | AD Of 
| | 45 | jFuelFiterBase(MarineEngne) | 26 Р ііі 
| 46 | FuelFilter Base (Industrial Engine) | 27 | C f |] 
| Fuel Injection Lines (Marine Engine) | 28 | | | | y | 


p 6o X 
Fuel Injection Lines (Industrial 29 
Engine 


58-60 Fuel Injection Nozzles 


| _ оор М4-205 2-4 
60-62 Fuel Injection Nozzles, Disassemble 
& Assemble 31 29,30 
pem у ос 


21,22 Fuel Injection Pumps 
23 Fuel Injection Pumps, Disassemble 
& Assemble 3 31 


4 


© 


enc Ш 
| 924 | 
| 47488 | 
_— n 
| 9091 | 
| 6364 | 


3 
Disassemble & Assemble 3 
oe | a 
Governor (Marine Engine 35 
14-16 Fuel Injection Pump Housing & 
Governor (Industrial Engine 36 


1,28,3 


2,29,4 
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ALPHABETICAL AND SERVICE INDEX 


OPERATION 

| бо | cowponenroperarion — | ^ NO. | отне мевоеооРеватов — | 
Governor, Separation & Connection 37 35,36 

[52 | Fuel Return Manifolds | 


32,33 Governor, Disassemble & Assemble 
Marine Gear (Marine Engine 


41 Oil Filter Base and Engine Oil 
Cooler (Marine Engine 42 


Cooler, Disassemble & Assemble 
Marine Engine 43 42 
š 
Cooler (Industrial Engine 44 
43,44 Oil Filter Base and Engine Oil 
Cooler, Disassemble & Assemble 
Industrial Engine 
45 
46 47 
82,83 
|Pistons 2222) 


67,68 Pistons 


Pistons, Disassemble & Assemble 


56,57 Rocker Shafts, Disassemble & 
Assemble 51 52 


[70 | Sea Water Pump (Marine Engine) | | 5 | C |] 
Assemble (Marine Engine 54 53 
| 1920 | | ShutoffHousing | 5 | іі 


Starter (Industrial Engine | м. | 
Starter (Marine Engine iwan 


[e З БАЛИ a ананан — 

Marine Engine 58 23,53,16,17,46,47 

ия | | 
Industrial Engine 59 76,46 

60. | 


DENEN 
|. ee ММ је Jooo ë 
Water Pump (Marine Engine 
| 51 _ | Water Pump (Industrial Engin) | 6 | 1 


— 3 eem | 

Marine Engine 

ami. | 8 |] 5 -- 
Industrial Engine 


со 


DISCONNECT BATTERIES 
A BEFORE PERFORMANCE 
OF ANY SERVICE WORK 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
AIR CLEANER, FUEL INJECTION LINES 


REMOVE AND INSTALL AIR CLEANER 
(MARINE ENGINE) 10-1051 


1. Remove wing nut (2). Remove element cover 


(1). 


2. Remove element (3) and adapter (4). 


3. Install adapter (4) and element (3). 


4. Install element cover (1) and wing nut (2). 


REMOVE AND INSTALL FUEL INJECTION 
LINES (MARINE ENGINE) 10-1252 


1. Thoroughly clean the area around each fuel line 
connection before removing any fuel lines. 


2. Remove fuel lines (1), (2), (3) D (4) as a unit. 
Remove fuel lines (7), (8), (9) and (10) as a unit. 
Remove fuel lines (5), (6), (11) and (12) as a 
unit. 


an 
an 


3. Put caps on all openings and plugs in all fuel 
lines to prevent dirt or foreign material from 
getting into the fuel system. 


4. Remove the plugs and caps and install the fuel 
lines in their respective positions. Tighten fuel 
line nuts to a torque of 30 + 5 Ib.ft. (4.1 + 0.7 
mkg). 


3208 INDUSTRIAL AND MARINE ENGINES 


AIR INLET MANIFOLD 


REMOVE AIR INLET MANIFOLD (MARINE 
ENGINE) 1.1-1058 


start by: 
a) remove air cleaner 
b) remove fuel injection lines 


Remove the bolts (1) that hold the manifold to 
the cylinder heads. Disconnect hose (3) from 
crankcase ventilator valve. 


Remove air inlet manifold (2). 
Put tape over the openings in the cylinder heads 


to prevent dirt or foreign material from getting 
into the engine. 


INSTALL AIR INLET MANIFOLD (MARINE 
ENGINE) 12-1058 


1. 


Remove the tape from the openings in the 
cylinder heads. 


Inspect the gaskets for the air inlet manifold. 
Install new gaskets if necessary. 


Put the air inlet manifold in position on the 
engine and install the bolts that hold the 
manifold in place. 


Tighten the bolts for the manifold as follows: 

a) Tighten bolts (3) and (4) to a torque of 15 + 
5 Ib.ft. (2.1 + 0.7 mkg). 

b) Tighten bolts 1 through 8 in number 
sequence to a torque of 32 + 5 Т.Н. (4.4 + 
0.7 mkg). 


Connect the hose from the crankcase ventilator 
valve to the inlet manifold. 

end by: 

а) install fuel injection lines 

р) install air cleaner 


DISASSEMBLY AND ASSEMBLY 


54772Х1 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
AIR CLEANER 


REMOVE AIR CLEANER (INDUSTRIAL 
ENGINE) 11-1051 


1. Loosen nut (І) and remove cover (2). 


2. Remove nut (4) and lift air cleaner element (5) 
out of housing. 


3. Remove bolts (3) to remove air cleaner housing 


(6). 


INSTALL AIR CLEANER (INDUSTRIAL 
ENGINE) 12-1051 


1. Put air cleaner housing in position on air inlet 
manifold and install the bolts that hold it. 


2. Install air cleaner element in housing. Install 
and tighten nut that hold it. 


3. Install cover and tighten nut. 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION LINES, AIR INLET MANIFOLD 


REMOVE AND INSTALL FUEL INJECTION 
LINES (INDUSTRIAL ENGINE) 10-1262 


1. Thoroughly clean the area around each fuel line 
connection before removing any fuel lines. 


2. Disconnect fuel lines (1) at the fuel injection 
pumps and at the cylinder heads. Disconnect 
fuel lines at block (2) and at the fuel filter base 
(3). Remove the two bolts (4) from the inlet 
manifold that hold the fuel lines. Remove fuel 
lines (1). 


3. Put caps on all openings and plugs in all fuel 
lines to prevent dirt or foreign material from 
getting into the fuel system. 


4. Remove the plugs and caps and install the fuel 
lines in their respective positions. Tighten fuel 
line nuts to a torque of 30 + 5 Ib.ft. (4.1 + 0.7 
mkg). 


REMOVE AIR INLET MANIFOLD 
(INDUSTRIAL ENGINE) 11-1058 


start by: 
a) remove air cleaner 
b) remove fuel injection lines 


1. Remove the six bolts (1) that hold the inlet 
manifold (4) to the cylinder heads. 


2. Loosen clamp (8) and push crankcase ventilator 
valve hose (2) away from inlet manifold. 
Remove inlet manifold (4). 


3. Puttape over the openings in the cylinder heads 
to prevent dirt or foreign material from getting 
into the engine. 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
AIR INLET MANIFOLD 


INSTALL AIR INLET MANIFOLD 
(INDUSTRIAL ENGINE) 12-1058 


1. Remove the tape from the openings in the 
cylinder heads. 


2. Inspect the gaskets for the air inlet manifold. 
Install new gaskets if needed. 


3. Put the air inlet manifold in position on the 
engine and install the bolts that hold the 
manifold in place. 


NOTE: It will be necessary to install the one fuel 
injection line that is connected to the inlet manifold. 


4. Tighten the bolts for the manifold as follows: 
a) Tighten bolts (3) and (4) to a torque of 15 + 
5 Ib.ft. (2.1 + 0.7 mkg). 
b) Tighten bolts | through 8 in number 
sequence to a torque of 32 + 5 Ib.ft. (4.4 + 
0.7 mkg). 


5. Connect hose for the crankcase ventilator valve 
to the inlet manifold and tighten the clamp. 
end by: 
а) install fuel injection lines 
b) install air cleaner 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING AND GOVERNOR 


REMOVE FUEL INJECTION PUMP HOUSING 
AND GOVERNOR (MARINE ENGINE) 11-1286 


Tools Needed | A | B | 
ЗР1544 Timing Pin [da qe r7] 


5P2371 Plate [дс] 
051616 __ Bolt 1/4"-20 NC x 1" long RESET 


start by: 
а) remove air cleaner 
b) remove fuel injection lines 
C) remove air inlet manifold 


1. Remove plug from' cover and install tool (A). 


2. Remove four bolts (І) and pulley guard (2). 
Turn the crankshaft (clockwise) until the timing 
pin drops into the groove (slot) in the fuel 
injection pump camshaft. 


3. Remove two nuts (3) and tachometer drive 
cover (4). 


4. Remove the tachometer drive shaft (5). 
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3208 INDUSTRIAL AND MARINE ENGINES 


5. 


DISASSEMBLY AND ASSEMBLY 


FUEL INJECTION PUMP HOUSIG AND GOVERNOR 


Install tooling (B) into the camshaft drive gear 
for the fuel injection pump. Turn both bolts (6) 
evenly until the drive gear is free of the shaft. 
Remove tooling (B). 


Remove the plug from the timing hole in the 
front cover and install a 5/16"-18 NC bolt (7) 2 
1/2 in. long. The cover bolt from hole (8) can be 
used. Turn the crankshaft (clockwise) until bolt 
(7) can be installed into the timing gear and is in 
the center of the timing hole. The camshaft for 
the fuel injection pump is now in correct time to 
the engine. 


7. Remove lines (10). Remove bolts (9) from base 


of fuel injection pump housing. 


8. Remove the fuel injection pump housing and 


governor as a unit. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING AND GOVERNOR 


INSTALL FUEL INJECTION PUMP HOUSING 
AND GOVERNOR (MARINE ENGINE) 12-1286 


1. Put the fuel injection pump housing and 
governor in position on the engine. Install the 
bolts and lines. 


2. Install the tachometer drive shaft and tighten it 
to a torque of 80 + 5 Ib. ft. (11.1 + 0.7 тка). 


NOTE: Illustration A23394X1 shows earlier 
tachometer drive shaft that must be tightened to 
a torque of 80 + 5 Ib. ft. (11.5 + 0.7 тка). 
Illustration A23857X1 shows a later tachometer 
drive shaft. When the engine is equipped with 
this type of drive shaft, tighten it to a torque of 
110 + 10 Ib. ft. (15.2 + 1.4 mkg). 


3. To check the timing, remove the timing pin and 
the bolt. Turn the crankshaft (clockwise) two 
revolutions and install the timing pin and bolt 
back in place. If the timing pin or bolt can not 
be installed, the fuel injection pump camshaft 
must be put in time again before doing Step 4. 


A23394X1 
EARLIER TACHOMETER DRIVE SHAFT 


«р Ағ Ағ АҒ. Em 
| === 
— 
=== B 


4. Remove іһе bolt from the timing gear. Install 
the plug into the timing hole. 


5. Remove the timing pin from the timing groove 
(slot) in the fuel injection pump camshaft. 


6. Install the tachometer drive housing. 


end by: Ж | A23857X1 
) install air inlet manifold LATER TACHOMETER DRIVE SHAFT 
b) install fuel injection lines 
c) install air cleaner 
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REMOVE FUEL INJECTION PUMP HOUSING 
AND GOVERNOR (INDUSTRIAL 
ENGINE) 11-1286 


Tools Needed | A | B | 
3P1544 | Timing Pin [expe "ст 


5P2371 Plate ШЕ 
051616 Bolt 1/4"-20 NC x 1" long Ее БЕУ 


start by: 
a) remove air cleaner 
b) remove fuel injection lines 
c) Remove air inlet manifold 


1. Remove plug from cover in fuel injection pump 
housing and install tool (A). Turn the crankshaft 
(clockwise) until the timing pin drops into the 
groove (slot) in the fuel injection pump 
camshaft. 


2. Remove two nuts (2) and the tachometer drive 
housing (1). 


3. Remove the tachometer drive shaft (3). 


4. Install tooling (B) into the camshaft drive gear 
for the fuel injection pump. Turn bolts (4) 
evenly until the drive gear is free of the shaft. 
Remove tooling (B). 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING AND GOVERNOR 


5. Remove the plug from the timing hole in the 
front cover and install a 5/16"-18 NC bolt (5) 2 
1/2 in. long. The cover bolt from hole (6) can be 
used. Turn the crankshaft (clockwise) until bolt 
can be installed into the timing gear and is in the 
center of the timing hole. The camshaft for the 
fuel injection pump is now in correct time to the 
engine. 


6. Remove line (7). Remove bolts (8) from base 
of the fuel injection pump housing. 


7. Remove the fuel injection pump housing and 
governor as a unit. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING AND GOVERNOR 


INSTALL FUEL INJECTION PUMP HOUSING 
AND GOVERNOR (MARINE ENGINE) 12-1286 


1. Put the fuel injection pump housing and 
governor in position on the engine. Install the 
bolts and lines. 


2. Install the tachometer drive shaft and tighten it 
to a torque of 80 + 5 Ib. ft. (11.1 + 0.7 тка). 


NOTE: Illustration A23394X1 shows earlier 
tachometer drive shaft that must be tightened to 
a torque of 80 + 5 Ib. ft. (11.1 + 0.7 тка). 
Illustration A23857X1 shows a later tachometer 
drive shaft. When the engine is equipped with 
this type of drive shaft, tighten it to a torque of 
110 + 10 Ib. ft. (15.2 + 1.4 mkg). 


3. To check the timing, remove the timing pin and 
the bolt. Turn the crankshaft (clockwise) two 
revolutions and install the timing pin and bolt 
back in place. If the timing pin or bolt can not 
be installed, the fuel injection pump camshaft 
must be put in time again before doing Step 4. 


A23394X1 
EARLIER TACHOMETER DRIVE SHAFT 


«ғ АР АҒ. ss 
| === 
— 
=== B 


4. Remove іһе bolt from the timing gear. Install 
the plug into the timing hole. 


5. Remove the timing pin from the timing groove 
(slot) in the fuel injection pump camshaft. 


6. Install the tachometer drive housing. 


end by: Ж | A23857X1 
) install air inlet manifold LATER TACHOMETER DRIVE SHAFT 
b) install fuel injection lines 
с) install air cleaner 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
CHECK VALVE AND BYPASS VALVE 
REMOVE CHECK VALVE AND BYPASS VALVE 


start by: 
a) remove fuel injector pump housing 
and governor 


CAUTION: Before any service work is done on 
this fuel system, the outer surface of the injection 
pump housing must be clean. 


1. Remove fuel lines (3). Remove two bolts 
(2) and remove flange and flange assembly 


(1). 


2. Remove the check valve (4) from the flange 
assembly. 


3. Remove the seven bolts (6) that hold the 
cover (5) to the pump housing. 


4. Remove the cover (5) from the pump 
housing. 


5. Remove the spring (7) and the bypass valve 
from the pump housing. 
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3208 INDUSTRIAL AND MARINE ENGINES 


DISASSEMBLY AND ASSEMBLY 


CHECK VALVE AND BYPASS VALVE 


INSTALL CHECK VALVE AND BYPASS VALVE 


1. Install the bypass valve (2) and spring (1) in 
the pump housing. 


2. Install the cover (3) on the pump housing. 
Be sure the spring (1) is in the bore in the 
lever. 


3. Install the seven bolts that hold the cover to 
the pump housing. 


4. Install a new gasket (5) on the cover. Install 
a new check valve (4) in the flange assembly 
(6). Put the flange assembly in position on 
the cover. 


5. Install a new gasket (7) on the flange 
assembly. Install flange (8) on the flange as- 
sembly with the bolts that hold them to the 
cover. 


end by: 
a) install fuel injection pump housing 
and governor 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
SHUTOFF HOUSING 

REMOVE SHUTOFF HOUSING 11-1259 
CAUTION: Before any service work is to be done 
on the fuel system, the outer surface of the injec- 
tion pump housing must be clean. 
NOTE: Illustrations show fuel injection pump 
housing and governor removed from engines. Ser- 
vice work can be done with it installed on engine. 

1. Remove the flange (1) and flange assembly 

(2) from the cover (8). 


2. Remove the cover from the pump housing 
by removing seven bolts. 


3. Remove the solenoid (4) from the cover. 


4. Remove cover (6). 


5. Remove two bolts (5) that hold the cover to 
the shutoff housing. 


6. Remove the cover from the shutoff housing (7). 


7. Remove the lever (10) from the shaft (11). 


8. Remove the shaft (9) from the shutoff 
housing. 


9. Remove the lever (8) from the shaft (11). 


10. Remove the shaft (11) from the shutoff 
housing. 


11. Remove the seal (12) from the shutoff 
housing. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
SHUTOFF HOUSING 


INSTALL SHUTOFF HOUSING 12-1259 


Tools Needed 


2/2 


1Р529 | Handle << 
1 Р460 Plate lif И 
мм | 
„039 INCH) 
1. Put 581454 Sealing Compound on the out- i | " 
side diameter of the seal and install the seal 483. 


Noss 
и 


(1) with tooling (А) in the shutoff housing 
with the lip toward the outside. The outer 
face of the seal must be .039 in. (1.0 mm) 
below the surface of the housing. Remove 
the extra sealing compound from the hous- 
ing and the seal after installation. 


850821 х1 


2. Install the shaft (3) іп the shutoff housing. 


3. Install the lever (5) on the shaft (3). 


4. Install shaft (2) in the shutoff housing. 


5. Install the lever (4) on shaft (3). 


6. Put the cover (6) in position on the shutoff 
housing and install two bolts that hold the 
cover to the housing. 


7. Install the cover (8). 


8. Install the solenoid (7) on the cover. 


9. Install the cover (6) on the pump housing. 


10. Install the flange assembly and the flange on the 
cover. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMPS 
REMOVE FUEL INJECTION PUMPS 11-1251 


Tools Needed 


8S2243 Wrench 
852244 Extractor 


CAUTION: Before any service work is to be done 
on this fuel system, the outer surface of the injec- 
tion pump housing must be clean. 


NOTE: The fuel injection pump housing and gov- 
ernor has been removed from the engine for illus- 
tration purposes. 


1. Remove the flange (1) and the flange assem- 
bly from the cover. 


2. Remove the cover (2) from the pump housing. 


3. Remove the bypass valve (3) and springs 
from the pump housing. 


4. Install tooling (A) on the fuel injection 
pump and loosen the bushing from the 
pump housing. 


NOTE: Do not loosen the screws (4) that hold the 
levers to the shaft when removing or installing 
pumps. If the levers are moved, fuel pump. са!- 
bration will be changed. 


5. Remove the fuel injection pump (5) from 
the pump housing. The sleeve (6) on the 
plunger will slide off the lever as the pump 
is removed. 


6. Do Steps 4 and 5 for the remainder of the 
pumps. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMPS 


INSTALL FUEL INJECTION PUMPS 12-1251 


Tools Needed A 
8S2243 Wrench 1 
8S2244 Extractor 1 


1. Turn the camshaft until the lifter for the 
pump to be installed is at its lowest 
position. 


2. Install the fuel injection pump (1) in the 
bore of the pump housing. 


3. The sleeve (2) will be engaged with the lever 
when the pump is installed correctly. 


CAUTION: If the levers have been moved on the 
shaft, fuel pump calibration must be made. (See 
Testing and Adjusting). 


4. Tighten the bushing with tooling (A) to a 
torque of 70 + 5 Ib. ft. (9.7 + 0.7 тка). 


5. Do Steps | through 4 for the remainder of 
the pumps. 


6. Install the bypass valve and spring (3) in the 
pump housing. 


7. Install the cover (5) on the pump housing. 
Be sure the spring (8) is in the bore in the 
cover. 


8. Install the flange (4) and the flange assem- 
bly on the cover. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMPS 


DISASSEMBLE FUEL INJECTION 
PUMPS 15-1251 


start by: 
a) remove fuel injection pumps 


1. Remove the bushing (1) and seal from the 
bonnet (2). 


2. Remove the ring (3) from the bonnet and 
barrel (7). Remove the check valve (6) and 
spring (4) from the bonnet. 


3. Remove the spring (8) and washer (5). Re- 
move the plunger (9) and sleeve (10). 


NOTE: Keep the plunger and sleeve with their re- 
spective barrel for installation. Do not use 


ата 
plungers, sleeves and barrels with other plungers, РКИ 
До f 


sleeves and barrels. 
ASSEMBLE FUEL INJECTION PUMPS 16-1251 


1. Install the sleeve (4), plunger (5), spring (2) 
and washer (3) on the barrel (1). 


NOTE: Be sure the sleeve and plunger are installed 
in their original barrel and the large hole in the 
plunger is up. The sleeve must be installed with the 
thin flange up. 


2. Install the check valve and spring in the 
bonnet. Connect the barrel and bonnet and 
install the ring. Install the seal and bushing 
on the bonnet. 


4 


end by: ? 
a) install fuel injection pumps 5 LA 
78527X4 £2 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL TRANSFER PUMPS 
REMOVE FUEL TRANSFER PUMP 11-1256 


Tools Needed A B С 


www _ o 
2P8316 Bracket Assembly 11 | | | 
3P1544 || Timing Pin ЕРЕН a БЕНЕН 
2Н3740 Bolt 1 


start by: 


a) remove fuel injection pump housing 
and governor 


1. Install the fuel injection pump housing on tool (A). 


2. Remove a bolt from cover (1). Turn the in- 
jection pump camshaft until tool (B) can be 
installed in the camshaft. 


3. Install tool (C) In the threads of the sleeve 
(3). Tighten the bolt until the sleeve can be 
removed. 


4. Remove the four bolts (4) that hold the 
body to the housing, 


5. Remove the body (2) from the housing. 


6. Remove the idler gear (5) from the body. 


7. Remove the O-ring seal (6) from the body. 
Remove the two lip type seals (7) from the 
body. 


8. Remove the drive gear (9) from the shaft. 


9. Remove the key (8) from the shaft. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL TRANSFER PUMPS 


INSTALL FUEL TRANSFER PUMP 12-1256 


ЕЕ оо ee аман |ы ШЕ sas 
1Р629 Handle 
1P463 Drive Plate 


5P318 Drive Plate 
5P319 Drive Plate 


$1603 Bolt 1 
4B4280 Washer 1 


3P1544 Timing Pin 1 


Tools Needed A B С D 
1 1 
1 
1 
1 


1. Install the key (1) and the drive gear (2) on the 
shaft. 


2. Put 5551454 Sealing Compound on the out- 
side of the seals. 


3. Install the inner seal in the body with the 
lip of the seal toward the inside with tooling (A). 


4. Install the outer seal in the body with the 
lip of the seal toward the outside with 
tooling (B). 


5. Remove the extra sealing compound from 
the body and the seals after installation. 


6. Install the O-ring seal (4) and the idler gear 
(3) in the body. 


7. Install the body (5) on the housing. 
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3208 INDUSTRIAL AND MARINE ENGINES 


DISASSEMBLY AND ASSEMBLY 


FUEL TRANSFER PUMPS 


8. Install the four bolts (7) that hold the body 
to the housing. 


9. Put tool (D) in position to keep the cam- 
shaft from turning. 


10. Put the sleeve (6) on the camshaft. 


11. Tighten the sleeve into position on the shaft 
with 4B4280 Washer of tooling (C) approxi- 
mately 25 in. (6.4 тт). Tighten the sleeve 
the remainder of the way with the 4N3371 
Washer until the sleeve is at bottom. The 
washer is the washer which is on the 
tachometer drive bolt. 


CAUTION: Do not hit the sleeve to install. Dam- 
age to governor will result. 


12. The end play of the camshaft must be 
023 + .018 in. (0.58 + 0.46 mm) after 
sleeve (6) is installed. 


end by: 


a) install fuel injection pump housing 


78529Х4 
and governor 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING AND GOVERNOR 


SEPARATION OF GOVERNOR FROM FUEL 
INJECTION PUMP HOUSING 


|  ToosNeeded А | В | С | 


| O ЛА тр ЕБ j] | 
[ 268545 Bracket Assembly 1 | 
НА Bat p 


start by: 


a) remove fuel injection pump housing and 
governor 


1. Install the fuel injection pump housing on tool (A). 
2. Remove the bolts (1) that hold the governor 
housing (2) to the fuel injection pump 


housing. 


3. Remove the governor housing (2). 


4. Remove two springs (4) and the seat (5) 
from the governor housing. 


5. Remove the seat (7) from the shaft. 
6. Remove the spring (6) from the shaft. 


7. Remove the cover (3) from the pump 
housing. 


8. Remove the shaft (8) and the lever (9) from 
the pump housing. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING AND GOVERNOR 


9. Remove the thrust collar (11) from the shaft. 


10. Remove the cover (10) from the pump housing. 


11. Loosen the two bolts (13) that hold the 
torque spring assembly (12) and remove it 
from the pump-housing. 


12. Remove the pin (15) from the pump 
housing. 


13. Remove the screw (14) and the nut (16) 
from the pump housing. 


14. Remove the ring that holds the lever and 
remove the lever (18) from the dowel (17). 


15. Remove the dowel (17) from the pump 
housing. 


NOTE: Dowel does not need to be removed unless 
camshaft is to be removed. 


CAUTION: Pull on the shield only a small amount 
in each location so it will not have distortion or 
damage. A damaged shield must be replaced. 


16. Remove the shield (19) from the camshaft 
with tool (B). 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 


FUEL INJECTION PUMP HOUSING AND GOVERNOR 


17. Install the timing pin (C) to hold the camshaft. 


18. Remove the bolts (20) that hold the fly- 
weight assembly to the camshaft. 


19. Remove the flyweight assembly (21) from 
the camshaft. 


20. Remove the timing pin (C) from the pump 
housing. 


CONNECTION OF GOVERNOR TO FUEL 
INJECTION PUMP HOUSING 


Tools Needed A B G 
es CA CGU EY EK] 


2P8315 Bracket Assembly 1 


3P1544 Timing Pin 
5P301 Driver 


1. Put the fuel injection pump housing on the 
bracket assembly (A). 


2. Install the timing pin (B) to hold the 
camshaft. 


3. Put the flyweight assembly (1) in position 
on the camshaft. 


NOTE: Be sure the pin that holds the shaft (2) is in 
position on the back of the flyweight assembly. 


4. Install the bolts that hold the flyweight 
assembly to the camshaft and tighten to a 
torque of 10 +2. ft. (1.38 + 0.28 mkg). 


5. Remove the timing pin (B). 


6. Put the shield (3) in position over the flyweights. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 


FUEL INJECTION PUMP HOUSING AND GOVERNOR 


7. Use the driver (C) to install the shield the 
remainder of the way on to the camshaft. 


8. Put a new O-ring seal on the dowel (4) and 
install the dowel in the pump housing. Make 
the dowel even with the machined surface 
of the counterbore on the outside of the 
housing. 


9. Put the lever (8) on the dowel (4) and in- 
stall the ring that holds it on the dowel. 


10. Install the screw (6) and the nut (7) in the 
pump housing. 


11. Install the pin (5) in the pump housing. 


12: Put the torque spring assembly (10) in posi- 
tion on the housing and tighten the two 
bolts (11) that hold it to the housing. 


13. Install the cover (9) on the pump housing. 
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3208 INDUSTRIAL AND MARINE ENGINES 


DISASSEMBLY AND ASSEMBLY 


FUEL INJECTION PUMP HOUSING AND GOVERNOR 


14. Put the thrust collar (13) in position be- 
tween the flyweights. Lift the flyweights up 
with a piece of wire and push the thrust 
collar (13) forward. 


15. Put the lever (14) in position in the housing 
and in the groove of the thrust collar (13). 
Put a new O-ring seal on the shaft and in- 
stall the shaft (12) down through the hous- 
ing and into the holes in lever (14). 


16. Install the cover (15) on the pump housing. 

17. Install the spring (16) on the shaft. 

18. Install the seat (17) on the shaft. 

19. Install the seat (18) and two springs (19) in 
the governor housing. 


CAUTION: Both springs must make a full seat on 
seat (18) before installing in governor housing. If 
springs do not make a full seat, high idle speed 
will not be correct. Low idle governor surge can 
be caused by springs not making a full seat. It 
can also prevent getting a low idle setting with 
stability. 


20. Install the governor housing (20) on the 
pump housing. 


21. For fuel systems equipped with a dashpot 
governor, install spring (21) on shaft (24). 
Install seat and piston assembly (22) on 
shaft (24). Turn spring (23) on the piston 
and seat until it just contacts the shoulders 
on the piston and seat. 


end by: 
a) make an adjustment of the fuel sys- 
tem setting (See FUEL SYSTEM in 
TESTING AND ADJUSTING) 


b) install fuel injection pump housing 
and governor 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
GOVERNOR 
DISASSEMBLE GOVERNOR 15-1264 
start by: 


a) separation of governor from fuel injection 
pump housing 


1. Remove the shaft (2) from the carrier (3). 


2. Remove dowel (1) from the shaft (2). 


3. Remove the weights (4) from the carrier (3) 
by removing the dowels (5). 


4. Remove the ring (10) from the thrust collar (6)1 


5. Remove а race (9), a bearing (8), and a race 
(7) from the thrust collar (6). 


6. Remove the two bolts (12) that hold the 
lever (14) to the shaft (13). Slide the shaft 
(13) out of the governor housing and re- 
move the lever (14) and the washers (11) 
between the lever and the housing. 


7. Remove the seal (15) from the governor housing. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
GOVERNOR 


ASSEMBLE GOVERNOR 16-1264 


Tools Needed 


1P529 Handle 


1P456 Drive Plate 
1P463 Drive Plate 


1. Use tooling (A) to install the seal in the 
governor housing with the lip of the seal 
toward the inside of the housing. 


2. Put the lever (2) in position in the governor 
housing with a washer (1) between the lever 
(2) and the housing at each side. 


3. Slide the shaft (3) into position and install 
the two bolts that hold the lever (2) to the 
shaft (3). 


4. Install a race (5), a bearing (6), a race (7), 
and a ring (8) on the thrust collar (4). 


5. Install the weights (12) on the carrier (11) 
with the dowels (13). 


6. Install dowel (9) in the shaft (10). 


7. Install the shaft (10) in the carrier (11). 
end by: 


a) connection of governor to fuel injec- 
tion pump housing 
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3208 INDUSTRIAL AND MARINE ENGINES 


DISASSEMBLY AND ASSEMBLY 


FUEL INJECTION PUMP HOUSING 


DISASSEMBLE FUEL INJECTION 
PUMP HOUSING 15-1253 


start by: 
a) remove fuel injection pumps 


b) separation of governor from fuel 
injection pump housing 


c) remove fuel transfer pump 


1. Loosen the screws that hold the levers to 
the shaft assembly. 


2. Remove the screw (1) that holds the lever 
assembly (2) to the shaft assembly. 


3. Remove the shaft assembly (5) from the 
housing and remove the levers (3) and lever 
assembly (2). 


4. Loosen the screws that hold the levers (6) 
to the shaft. 


5. Remove the screw that holds the lever (4) 
to the shaft. 


6. Remove the shaft (7) from the housing and 
remove the levers. 


7. Remove the lifter and roller assemblies (8) 
from the housing with a magnet. 


NOTE: Put identification on the lifters (10) and 
rollers (9) for installation in their respective bores 
in the housing. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING 


8. Remove the camshaft (11) from the housing. 


CAUTION: Do not use a force to remove the cam- 
shaft. Turn the camshaft to permit the free passage 
of the camshaft by the bosses (12) in the. 


ASSEMBLE FUEL INJECTION PUMP 
HOUSING 16-1253 


1. Install the camshaft (1) in the housing. 


CAUTION: Do not use a force to install the cam- 
shaft. Turn the camshaft to permit the free passage 
of the camshaft by the bosses in the housing. 


2. Install the lifter and roller assemblies (2) in 
their respective bores in the housing with a 
magnet. 


NOTE: Install the lifters with their grooves in 
alignment with the pins (3) in the housing. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION PUMP HOUSING 


3. Put the shaft (4) in the housing. Slide the 
levers (6) and the lever (5) on to the shaft in 
the order shown. Push the shaft into posi- 
tion in the housing. 


4. Install the screw that holds the lever (5) to 
the shaft. Tighten the screw to a torque of 
24 + 2|b.in. (27.7 + 2.3 cm.kg). 


5. Ри the shaft assembly (7) in the housing. 
Slide the levers (9) and the lever assembly 
(8) on to the shaft in the order shown. Push 
the shaft assembly into position in the 
housing. 


6. Install the screw that holds the lever assem- 
bly (8) to the shaft assembly. Tighten the 
screw to a torque of 24 + 216. іп. (27.7 + 
2.3 mkg). 


end by: 


а) make adjustments to the sleeve con- 
trol shafts (see TESTING AND ADJUSTING) 
b) install fuel transfer pump 
C) connection of governor to fuel injec- 
tion pump housing 
d) install fuel injection pumps 
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3208 INDUSTRIAL AND MARINE ENGINES 


EXHAUST MANIFOLDS 


REMOVE EXHAUST MANIFOLD (MARINE 
ENGINE) 11-1059 


1. 


2. 


Disconnect inlet water line (1) and outlet line (3). 


Remove the bolts (2) that hold the manifold in 
place. 


Fasten a hoist and remove the exhaust manifold 
(4). Weight of the exhaust manifold is 80 ІР. (36 


kg). 


INSTALL EXHAUST MANIFOLD (MARINE 
ENGINE) 12-1059 


1. 


Put gaskets and manifold in position on the 
cylinder block. 


Put 9M3710 Anti-Seize Compound on the bolt 
threads and install them. Tighten the bolts to a 
torque of 32 + 5 Б.А. (4.4 + 0.7 тка). 


Connect the inlet and outlet water lines. 


REMOVE EXHAUST MANIFOLD (INDUSTRIAL 
ENGINE) 11-1059 


1. Remove bolts (1) and remove exhaust manifold (2). 


INSTALL EXHAUST MANIFOLD (INDUSTRIAL 


ENGIN 
1. 


NOTE: 


E) 12-1059 


Put gaskets and manifold in position on the 
cylinder block. 


Put 9M3710 Anti-Seize Compound on the bolt 
threads and install them. Tighten the bolts to a 
torque of 32 + 5 Ib.ft. (4.4 + 0.7 тка). 


Locks must be bent on a flat side of the bolt 


head. Bolts must be turned no more than 300 of a turn 
for the alignment of the locks with a flat side of the bolt 


head. 
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DISASSEMBLY AND ASSEMBLY 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
EXPANSION TANK AND HEAT EXCHANGER 

REMOVE EXPANSION TANK AND HEAT 

EXCHANGER (MARINE 

ENGINE) 11-1354 & 1379 


1. Remove coolant from cooling system. 


2. Remove front cover guard (2) by removing bolts 


(1). 


3. Disconnect outlet line hose (3) for engine 
coolant and shunt line hose (4). Disconnect 
hose (5). 


4. Remove rear bolts (7) and (8). 


5. Fasten a hoist to the expansion tank and heat 
exchanger. Remove bolts (6). 


6. Remove expansion tank and heat exchanger as 
a unit. Weight of the unit is 78 Ib. (35 kg). 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
EXPANSION TANK AND HEAT EXCHANGER, STARTER 


INSTALL EXPANSION TANK AND HEAT 
EXCHANGER (MARINE 
ENGINE) 12-1354 & 1374 


1. Fasten a hoist to the expansion tank and heat 
exchanger and put the unit in position on the 
engine. Install bolts (4). 


NOTE: Inspect and put oil on the engine coolant inlet 
seal before installing the expansion tank and heat 
exchanger. 


2. Install the rear bolts. 
3. Connect hose (3). 


4. Connect outlet line hose (1) for engine coolant 
and shunt line hose (2). 


5. Install the front cover guard. 


6. Fil the cooling system with coolant to the 
correct level. 


REMOVE STARTER (INDUSTRIAL 
ENGINE) 11-1453 


1. Disconnect the battery cables. 
2. Disconnect and put identification on the wiring. 
3. Remove bolts (1) and starter (2). 

INSTALL STARTER (INDUSTRIAL 

ENGINE) 12-1453 


1. Putthe starter in position on the engine. 


2. Install the bolts. 


3. Connect the wiring апа battery cables. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
ALTERNATOR, STARTER 


REMOVE ALTERNATOR (MARINE 
ENGINE) 11-1405 


1. Remove the bolt (3) from the alternator strap 
(4). 


2. Remove the alternator belt. 


3. Remove bolt (1) and alternator (2). 


INSTALL ALTERNATOR (MARINE 
ENGINE) 12-1405 


1. Put the alternator in position on the engine. 
2. Install alternator belt. 


3. Install the bolt that holds the alternator to the 
engine. 


4. Install the bolt that holds the alternator to the 
adjusting strap. 


5. Make an adjustment to the belt tension. See 
FAN АМО ALTERNATOR BELTS іп 
LUBRICATION AND MAINTENANCE GUIDE. 


REMOVE STARTER (MARINE 
ENGINE) 11-1453 


1. Disconnect the battery cables. 
2. Disconnect and put identification on the wiring. 


3. Fasten a hoist to starter (2) before removing 
bolts (1). 


4. Remove bolts (1) and remove starter (2). 
Weight of the starter is 68 Ib. (31 kg). 


INSTALL STARTER (MARINE 
ENGINE) 12-1453 


1. Put the starter in position on the engine with a 
hoist. 


2. Install the bolts. 


3. Connect the wiring апа battery cables. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
OIL FILTER BASE AND ENGINE OIL COOLER 


REMOVE OIL FILTER BASE AND ENGINE OIL 
COOLER (MARINE ENGINE) 11-1306& 1378 


1. Remove the coolant from the cooling system. 


2. Remove hoses (2) from cover and base of the 
oil cooler. Loosen clamps (1). Remove two 
bolts (3) and two bolts from behind the oil 
cooler. Remove oil cooler (4). 


INSTALL OIL FILTER BASE AND ENGINE OIL 
COOLER (MARINE ENGINE) 12-1306 & 1375 


1. Put the oil cooler (1) in position on the engine 
block and install the four bolts that hold it. Slide 
the two rubber elbows on the oil cooler and 
tighten the clamps. 


2. Install the two hoses on the cover and base. 


3. Fill the cooling system with coolant to the 
correct level. 


DISASSEMBLE OIL FILTER BASE AND 
ENGINE OIL COOLER (MARINE 
ENGINE) 15-1306 & 1378 


start by: 
a) remove oil filter base and engine oil 
cooler 


1. Remove the bolts that hold cover (1) to base 
(2). Remove the cover. 


2. Remove the three nuts that hold core (3) to the 
base. Remove the core. 


3. Remove the cap and fitting (6), spring (5) and 
valve (4) from the base. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
OIL FILTER BASE AND ENGINE OIL COOLER 


ASSEMBLE OIL FILTER BASE AND ENGINE 
OIL COOLER (MARINE 
ENGINE) 16-1306 & 1378 


1. Install the valve, spring, cap and fitting (3) in 
base (2). 


2. Inspect the gasket that goes between the oil 
filter base and the core. Install a new gasket if 
needed. 


NOTE: The gasket must be installed with point (5) 
(indexing point) in the position shown. 


3. Install the core in the base. Install nuts (1). 
Tighten the nuts to a torque of 16 + 2 Б.А. (2.2 
+ 0.3 mkg). 


4. Inspect the gasket that goes between the core 
and cover (6). Install a new gasket if needed. 


5. Put the cover in position on the base. Install 
bolts (4). 
end by: 
a) install oil filter base and engine oil 
cooler 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
OIL FILTER BASE AND ENGINE OIL COOLER 


REMOVE OIL FILTER BASE AND ENGINE OIL 
COOLER (INDUSTRIAL 
ENGINE) 11-1306 & 1378 


1. Remove the coolant from the cooling system. 


2, Loosen clamps (1) and disconnect hoses (2) 
from engine oil cooler (4). Remove oil filters 


(5). 


3. Remove two bolts (3) and two bolts from behind 
the oil cooler. 


4. Remove oil filter base and engine oil cooler as a 
unit. 


INSTALL OIL FILTER.BASE AND ENGINE 
OIL COOLER (INDUSTRIAL 
ENGINE) 12-1306& 1378 


1. Inspect the O-ring seals in the oil filter base. 
Install new seals if needed. Put oil on the seals. 


2. Put oil filter base and oil cooler in position on 
the engine. Install the four bolts that hold it in 
place. 


3. Install two oil filters. Connect two hoses. 
4. Fill the cooling system to the correct level. 


DISASSEMBLE OIL FILTER BASE AND 
ENGINE OIL COOLER (INDUSTRIAL 
ENGINE) 15-1306 & 1378 


start by: 
a) remove oil filter base and engine oil 
cooler 


1. Remove the bolts that hold cover (1) to base 
(2). Remove the cover. 


2. Remove the three nuts that hold core (3) to the 
base. Remove the core. 


3. Remove the cap and fitting (6), spring (5), and 
valve (4) from the base. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
OIL FILTER BASE ABD ENGINE COOLER 


ASSEMBLE OIL FILTER BASE AND ENGINE 
OIL COOLER (INDUSTRIAL 
ENGINE) 16-1306& 1378 


1. Install the valve, spring, cap and fitting (3) in 
base (2). 


2. Inspect the gasket that goes between the oil 
filter base and the core. Install a new gasket if 
needed. 


NOTE: The gasket must be installed with point (4) 
(indexing point) in the position shown. 


3. Install the core in the base. Install nuts (1). 
Tighten the nuts to a torque of 16 + 2 Ib.ft. (2.2 
+ 0.3 mkg). 


4. Inspect the gasket that goes between the core 
and cover (6). Install a new gasket if needed. 


5. Put the cover in position on the base. Install 
bolts (5). 
end by: 
a) install oil filter base and engine oil 
cooler 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL FILTER BASE, OIL PAN 


REMOVE FUEL FILTER BASE (MARINE 
ENGINE) 11-1262 


1. Remove fuel filter housing (4). 


2. Disconnect fuel line (1) from the fuel filter base. 


3. Remove bolts (2) and remove fuel filter base 


(3). 
INSTALL FUEL FILTER BASE (MARINE 
ENGINE) 12-1262 
1. Put fuel filter base (2) in position on bracket (1). 
Install the bolts that hold the base in place. 


2. Connect the two fuel lines to the base. 


3. Install the fuel filter housing. 


REMOVE OIL PAN (MARINE 
ENGINE) 11-1302 


1. Remove the oil from the engine. 
2. Remove the oil level gauge. 


3. Disconnect oil level gauge guide (2) from the oil 
pan. 


4. Remove bolts (1) and remove oil pan (3). 
INSTALL OIL PAN (MARINE 
ENGINE) 12-1302 


1. Inspect the gasket for the oil pan. Install a new 
gasket if needed. 


2. Put oil pan (1) in position on the engine and 
install the bolts that hold it in place. Tighten the 
bolts to a torque ої 17 + 3 Ib.ft. (2.4 + 0.4 тка). 


3. Connect the oil level gauge guide to the oil pan. 
Install the oil level gauge. 


4. Fill the engine with oil to the correct level. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL FILTER BASE, OIL PAN 


REMOVE FUEL FILTER BASE (INDUSTRIAL 


ENGINE) 11-1262 
Tools Needed A 
2P8250 Strap Wrench 1 


1. Remove fuel filter housing (4) and element from 
fuel filter base with tool (А). 


2. Remove two bolts (1) and disconnect fuel lines 


(3). 
3. Remove fuel filter base (2). 


INSTALL FUEL FILTER BASE (INDUSTRIAL 
ENGINE) 12-1262 


1. Put fuel filter base in position on bracket and 
install the bolts that hold it in place. 


2. Connect the two fuel lines to the base. 


3. Install fuel filter housing. 


REMOVE OIL PAN (INDUSTRIAL 
ENGINE) 11-1302 


1. Remove the oil from the engine. 


2. Remove bolts (1) and remove oil pan (2). 


INSTALL OIL PAN (INDUSTRIAL 
ENGINE) 12-1302 


1. Inspect the gasket for the oil pan. Install a new 
gasket if needed. 


2. Put oil pan in position on the engine and install 
the bolts that hold it in place. Tighten the bolts 
to a torque of 17 + 3 Ib.ft. (2.4 + 0.4 тка). 


3. Fil the engine with oil to the correct level. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
CRANKSHAFT MAIN BEARINGS 


REMOVE AND INSTALL CRANKSHAFT MAIN 
BEARINGS 10-1203 


Tools Needed |Ај|в|с|р | 
2P5518 Bearing Tool A| | | | 


581161 Wire ERE EE 
855131 Adapter ER til | 
852328 Dial Test Indicator Group | | | [1 | 


start by: 
8) remove oil pan 


1. Remove the bolts and washers that hold main 
bearing cap (2) in place. Remove the bearing 
cap and the lower half of the main bearing. 


2. Remove bearing (1) from the bearing cap. 


NOTE: When removing and installing the No. 1 main 
bearing cap use tool (C) to remove and install the bolts 
that hold the bearing cap in place. 


3. Turn the crankshaft until tool (A) can be 
installed in the oil hole in the crankshaft journal. 
Install tool (A). 


4. Remove the upper half of the main bearing by 
turning the crankshaft and moving the bearing 
out of the cylinder block with tool (A). 
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3208 INDUSTRIAL AND MARINE ENGINES 


NOTE: 


DISASSEMBLY AND ASSEMBLY 


CRANKSHAFT MAIN BEARINGS 


Put clean SAE 30 oil on the upper half of the 
new main bearing. Install the upper half of the 
main bearing with tool (A). 


The main bearing half with a hole in it is the 


upper bearing. 


CAUTION: When installing bearing caps make sure the 
number on the side of the cap is next to and respective 
with the number on the engine block. 


6. 


Clean the main bearing cap and install the lower 
half of the new bearing in the cap. 


Check the bearing clearance with wire (B). Put 
cap (3) in position and install the bolts. Tighten- 
bolt (5) to a torque of 30 + 3 Ib.ft. (4.1 + 0.4 
mkg). Tighten bolt (4) to a torque of 30 + 3 Ib.ft. 
(4.1 + 0.4 тка). Put a mark on both bolt heads 
and the bearing cap. Tighten bolt (4) 120+ 5° 
more. Tighten bolt (5) 120 + 50 more. 


Remove the bearing cap and measure the 
thickness of the wire. The main bearing 
clearance must be .002 to .005 in. (0.05 to 0.13 
mm). The maximum permissible clearance is 
.006 in. (0.15 mm). 


Put clean SAE 30 oil on the bolt threads, washer 
faces and lower half of the main bearing. Put 
the bearing cap and lower half of the main 
bearing in position on the engine. Install the 
bolts. Tighten bolt (5) to a torque of 3Qa: З Ib.ft. 
(4.1 € 0.4 mkg). Tighten bolt (4) to a torque of 
30 + 3 Ib.ft. (4.1 + 0.4 тка). Put a mark on both 
bolt heads and the cap. Tighten bolt (4) 120+ 5? 
more. Tighten bolt (5) 120 5? more. 


. Do Steps 2 through 8 for the remainder of the 


bearings. 


. Check the crankshaft end play with tooling (D). 


The end play is controlled by the thrust bearing 
on No. 4 main bearing. The end play with new 
bearings must be .006 + .003 іп. (0.15 + 0.08 
mm). The maximum permissible end play with 
used bearings is .014 in. (0.36 mm). 
end by: 

a) install oil pan. 
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30912X1 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
CONNECTING ROD BEARINGS 


REMOVE AND INSTALL CONNECTING ROD 


BEARINGS 10-1219 
Tools Needed A 
5B1161 Wire | 
start by: 


a) remove oil pan 


1. Turn the crankshaft until two pistons are at 
bottom center. Remove connecting rod caps (1) 
from the two-connecting rods. Remove the 
lower half of the bearings from the caps. 


2. Push the connecting rods away from the 
crankshaft and remove the upper half of the 
bearings. 


3. Clean the surfaces where the bearings fit. 
Install the upper half of the new bearings in the 
rods. Put clean SAE 30 oil on the bearings and 
crankshaft journals. Put the connecting rods in 93833x1 
position on the crankshaft. 


4. Clean the surfaces where the bearings fit. 
Install the lower half of the new bearings in the 
caps. Put clean SAE 30 oil on the bearings, bolt 
threads and contact surfaces of the nuts. 


CAUTION: When installing connecting rod caps make 
sure that the numbers on the side of the cap is next to 
and respective with the number on the side of the 
connecting rod. 


5. Check the bearing clearance with wire (A). Put 
the caps (1) in position on the connecting rods 
and install the nuts. Tighten the nuts to a torque 
of 30 + 3 Б.А. (4.1 + 0.4 mkg). Put a mark on 
each nut and the end of each bolt. Tighten the 
nuts 60 + 5° more. 


6. Remove the cap. Measure the thickness of the 
wire. The rod bearing clearance must be .0030 
+ .0015 in. (0.076 + 0.038 тт). The maximum 
permissible clearance is .007 in. (0.18 mm). 


7. Put the caps in position on the connecting rods 
and install the nuts. Tighten the nuts to a torque 
of 30 + 3 Б.А. (4.1 + 0.4 mkg). Put a mark on 
each nut and the end of each bolt. Tighten the 
nuts 60 + 5° more. 


8. Do Steps 1 through 7 again for other bearings. 
end by: 
a) install oil pan 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
WATER PUMP, WATER TEMPERATURE REGULATORS 


REMOVE WATER PUMP (MARINE 
ENGINE) 11-1361 


1. Remove coolant from the cooling system. 


2. Remove alternator belts. 


3. Remove bolts (1) and pointer (3). Remove 
pump (2) from the timing gear cover. 


INSTALL WATER PUMP (MARINE 
ENGINE) 12-1361 


1. Inspect the gasket for the water pump. Install a 
new gasket if necessary. 


2. Put pump (1) in position on the timing gear 
cover. Install the bolts and pointer. 


3. Fill the cooling system with coolant to the 
correct level. 


REMOVE AND INSTALL WATER 
TEMPERATURE REGULATORS (MARINE 
ENGINE) 10-1355 


start by: 
a) remove expansion tank апа heat 
exchanger 


1. Remove the coolant from the cooling system. 
2. Remove water temperature regulators (1). 
3. Install water temperature regulators (1). 

end by: 


a) install expansion tank апа heat 
exchanger 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
WATER PUMP, WATER PUMP REGULATORS 


REMOVE WATER PUMP (INDUSTRIAL 
ENGINE) 11-1361 


1. Remove coolant from the cooling system. 


2. Remove four bolts (2). 


3. Remove water pump (1) and pointer (3). 


INSTALL WATER PUMP (INDUSTRIAL 
ENGINE) 12-1361 


1. Inspect the gasket for the water pump. Install a 
new gasket if necessary. 


2. Put pump in position on the timing gear cover. 
Install the bolts and pointer. 


3. Fill the cooling system with coolant to the 
correct level. 


REMOVE WATER TEMPERATURE 
REGULATORS (INDUSTRIAL 
ENGINE) 11-1355 


1. Remove coolant from the cooling system. 


2. Remove bolts (1) that hold water temperature 
regulator housing (2) in place. 


3. Remove water temperature regulators from 
timing gear cover. 


INSTALL WATER TEMPERATURE 
REGULATORS (INDUSTRIAL 
ENGINE) 12-1355 


1. Install water temperature regulators (І) into 
timing gear cover. 


2. Put housing into position on the timing gear 
cover and install the bolts that hold it. 


3. Fill the cooling system with coolant to the 
correct level. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
VALVE COVERS, FUEL RETURN MANIFOLDS 
REMOVE VALVE COVERS 11-1107 


1. Disconnect hose frown crankcase ventilator 
valve. Remove bolts (2) and valve cover (1). 
(This operation for right side only). 


2. Remove bolts (2) and valve cover (1). (This 
operation for left side only). 


INSTALL VALVE COVERS 12-1107 


1. Inspect gasket for the valve cover. Install a new 
gasket if needed. 


2. Put the valve cover in position on the cylinder 
head. 


3. Install the bolts that hold the valve cover in 
place. Tighten the bolts to a torque of 120 + 24 
Ib. in. (138.4 + 27.7 cm. kg.) 


4. Connect the hose to the crankcase ventilator 
(right side only). 


REMOVE FUEL RETURN 
MANIFOLDS 11-1274 


start by: 
a) remove valve covers 


1. Disconnect boot (1). Remove bolts (2), locks, 
clamps (3) and fuel return manifold (4). 


INSTALL FUEL RETURN 
MANIFOLDS 12-1274 


1. Install connector (3) and boots (4) on the 
manifold. 


2. Put manifold (2) in position on the engine. 
Connect the boots to the injection nozzles and 
the connector to line (1). 


3. Install the clamps, locks апа bolts. Tighten the 
bolts to a torque of 18 + 5 Ib.ft. (2.5 + 0.7 тко). 
end by: 

а) install valve cover. 
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DISASSEMBLY AND ASSEMBLY 


3208 INDUSTRIAL AND MARINE ENGINES 
CRANKCASE VENTILATOR VALVE 


REMOVE CRANKCASE VENTILATOR 
VALVE 11-1074 
start by: 
a) remove valve cover (right side) 
1. Remove the bolts and locks that hold valve (1) 
to valve cover (2). Remove the valve from the 
valve cover. 
k. udi w: dia 


910991, 


INSTALL CRANKCASE VENTILATOR 
12-1074 


VALVE 
Put the valve in position on valve cover (1). 


1. 
Bend the locks 


2. Install locks (3) and bolts (2). 
against the bolts. 


end by: 
cover (right side) 


a) install valve 


АРАҒА» 


Я" ЛОУ 
[LLLI] 


93832x1 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
CRANKCASE VENTILATOR VALVE 


DISASSEMBLE CRANKCASE VENTILATOR 
VALVE 15-1074 


NOTE: The crankcase ventilator valve can be 
disassembled while installed on the engine. The valve 
was removed for better photo illustration. 


1. Remove screws (2) that hold cover (3) on 
housing (1). 


2. Remove cover (3) and spring (4) from the 
housing. 


3. Remove the piston, sleeve (8), retainer (9), and 
diaphragm (7) from the housing as a unit. 


4. Remove inner sleeve (6) and gasket (5) from 
the housing. 


5. Remove nut (12), washer (13), spacer (11), 
piston (10), diaphragm (7), and the retainer from 
sleeve (8). 
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3208 INDUSTRIAL AND MARINE ENGINES 


CRANKCASE VENTILATOR VALVE 


ASSEMBLE CRANKCASE VENTILATOR 


VALVE 


15-1074 


Put 5H2471 Gasket Cement on both sides of 
gasket (2). Install the gasket on housing (1). 


Install inner sleeve (3) in the housing. 


Put piston (6) in position next to the side of 
diaphragm (4) that has identification "PISTON 
SIDE". 


Put retainer (5) in the diaphragm. 


Put the screw through sleeve (7), retainer, 
diaphragm, and the piston. 


Install spacer (8), washer, and nut (9) on the 
screw. 


Put 5H2471 Gasket Cement on the contact 
surfaces of the diaphragm. Install the sleeve, 
retainer, diaphragm, and piston in the inner 
sleeve and housing. 


Put the spring and cover in position on the 
housing and install the screws that hold the 
cover in place. 
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DISASSEMBLY AND ASSEMBLY 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
ROCKER SHAFTS ABD PUSH RODS, ROCKER SHAFTS 


REMOVE ROCKER SHAFTS AND PUSH 
RODS 11-1102 & 1208 


start by: 
a) remove valve covers 
b) remove fuel return manifold 


1. Remove bolts (2) from rocker shaft (3) and remove 
rocker shaft. Remove push rods (1). 


INSTALL ROCKER SHAFTS AND PUSH 
RODS 12-1102 & 1208 


1. Install push rods (2). Put rocker shaft (1) in 
position on the engine. 


2. Put the fuel return manifold in position and 
install the clamps, locks and bolts. Tighten the 
bolts to a torque of 18 + 5 Ib.ft. (2.5 + 0.7 тко). 


3. Make adjustment until the intake valve 
clearance is .015 in. (0.38 mm) and the exhaust 
valve clearance is .025 in. (0.64 mm). Tighten 
nuts (3) to a torque of 24 + 5 Ib.ft. (3.3 + 0.7 
mkg). 
end by: 

a) install valve covers 


DISASSEMBLE ROCKER SHAFTS 15-1102 


start by: 
a) remove rocker shafts and push rods 


1. Remove the bolts, locks, and washers (2) from 
each end of the rocker shaft. 


2. Remove rocker arms (1) and washers (3) from 
the shaft. 


3. Remove the screws and nuts from rocker arms. 


56 


3208 INDUSTRIAL AND MARINE ENGINES 


ROCKER SHAFTS 


ASSEMBLE ROCKER SHAFTS 16-1102 


1. 


Make sure the oil hole, in the rocker arms, 
rocker shaft, and bracket are clean and free of 
all dirt and foreign material. 


Measure the bore of the bushing in each of the 
rocker arms. The bore must be .8603 : .0008 
in. (21.852 + 0.020 mm), The maximum 
permissible bore is .8630 in. (21.920 mm). 


NOTE: Make a replacement of the arm and bushing as 
a unit if the bore is not correct. The arms and bushings 
can not be ordered separately. 


3. 


Measure the diameter of the shaft at each of the 
rocker arm locations. The diameter must be 
.8580 to .8588 in. (21.793 to 21.814 mm). The 
minimum permissible diameter is .8570 іп. 
(21.768 mm). 


Install screws (3) into rocker arms (4). Turn the 
screws until they are .44 in. (11.2 mm) below 
the bottom of the rocker arms. 


Install the rocker arms and washers (2) on the 
shaft as shown. 


Put the shaft and rocker arms in position on 
bracket (1) with screws (3) on the same side as 
the oil hole on the bottom of the bracket. 


Make sure the flat surfaces (5) on the shaft (6) 
are turned up. Install the washers, locks, and 
bolts. Tighten the bolts to a torque of 18 + 5 Ib. 
ft. (2.5 + 0.7 mkg), 
end by: 

a) install rocker shafts and push rods 
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DISASSEMBLY AND ASSEMBLY 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION NOZZLES 
REMOVE FUEL INJECTION NOZZLES 11-1254 5. 


start by: 
a) remove valve covers 


1. Remove the bolts and locks that hold the fuel 
return manifold and rocker shafts іп place. 
Remove the fuel return manifolds and rocker 
shafts( 1). 


2. Thoroughly clean the area around each fuel line 
connection. Disconnect fuel injection line (2) 
from the adapter. Disconnect fuel injection 
nozzle (3) from the adapter. 


3. Remove clamp (4) and the spacer that holds the 
fuel injection nozzle in place. 


CAUTION: Never use force to remove the fuel injection 
nozzles. If necessary, use a twisting motion to pull the 
fuel injection nozzle out of the cylinder head. 


4. Remove the adapter from the cylinder head. 
Remove the fuel injection nozzle. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION NOZZLE 


INSTALL FUEL INJECTION 8. 
NOZZLES 12-1254 


Tools Needed [АВ | 


852242 Nozzle Test Group EN 
882252 Carbon Seal Installation Tool ЖЕН 


CAUTION: Always check the fuel injection nozzles for 
leakage, opening pressure and the shape and amount of 
fuel (spray pattern) coming out of the nozzles with tool 
(A) before installing the nozzles in the cylinder head. 
See TESTING FUEL INJECTION NOZZLES іп 
TESTING AND ADJUSTING. 


1. Remove carbon seal dam (2) with pliers. 
Remove compression seal (1). 


2. Install a new compression seal on the nozzle. 
Install a new carbon seal dam with tool (B). 


3. Make sure the bore in the cylinder head and the 
fuel inlet fittings are clean. 


4. Install new O-ring seals on adapter (3) and fuel 
injection nozzle (4). 


5. Install the fuel injection nozzle іп the head. Use 
a twisting motion to push the nozzle into its 
correct position. Never put lubricant on the 
nozzle or bore in the cylinder head. 


6. Install the adapter in the head. Connect the 
nozzle and fuel injection line to the adapter. 
Tighten the nuts to a torque of 30 + 5 Ib. ft. (4.1 
+ 0.7 mkg). 


7. Install the spacer and clamp that holds the 
nozzle to the cylinder head. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION NOZZLES 


8. Put rocker shafts (5) and fuel return manifolds 
(7) in position and install the locks and bolts. 
Tighten the bolts to a torque of 18 + 5 БИ. (2.5 
+ 0.7 mkg). 


9. Make adjustments until the intake valve 
clearance is .01-5 in. (0.38 mm) and the 
exhaust valve clearance is .025 in. (0.64 mm). 
Tighten nuts (6) to a torque of 24 + 5 Ib.ft. (3.3 + 
0.7 mkg). 
end by: 

a) install valve covers 


DISASSEMBLE FUEL INJECTION NOZZLES 
(9L7883 Nozzles) 15-1254 


Tools Needed ГА | В | С | 
852242 Nozzle Test Group ЕЕ Tj ==! 


852250 Nozzle Holding Tool fs Sie altel fs = xi 
5P958 Valve Retractor МЕ ШЕЕ 


start by: 
a) remove fuel injection nozzles 


NOTE: Do not disassemble any nozzle until testing has 
shown that disassembly is needed. Check each nozzle 
with tool (A) for leakage, opening pressure, and the 
shape and amount of fuel(spray pattern) coming out of 
the nozzle. Do not clean or make an adjustment to any 
nozzle that has a large (excessive) amount of return 
leakage. Excessive return leakage can be an indication 
of nozzle failures that can not be corrected with an 
adjustment or cleaning and can cause engine damage. 
See TESTING 9L7883 FUEL INJECTION NOZZLES in 
TESING AND ADJUSTING. 


CAUTION: Keep the work area and all tools extra 
clean. Be careful not to cause damage to the parts 
during disassembly and assembly of the nozzles. 


1. Put the nozzle in tool (B). Put tool (B) and the 
nozzle in a vise. Do not put any part of a nozzle 
directly in a vise. Loosen locknut (1). 


2. Loosen adjusting screw (2) approximately three 
turns. Loosen pressure screw (3). 


3. While holding the nozzle іп one hand, tilt the 
nozzle and remove the pressure adjusting screw 
and locknut, shims, spring, seat, and valve. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
FUEL INJECTION NOZZLES 


4. |f the valve does not slide out of the nozzle, 

install tool (C) and remove valve as follows: 

a) Push valve into nozzle with tool (C) until 
valve is against bottom of nozzle. 

b) Push down on body of tool (C) to engage 
collet on valve with tool (C). 

с) Turn nut counterclockwise and remove 
valve from the nozzle body. 


5. Put the parts in solvent to loosen carbon and 
deposits of foreign material. Тһе body is 
assembled with an epoxy material and must not 
be in contact with the solvent for more than one 
to two hours. See SPECIAL INSTRUCTION 
FORM NO. FM055225 for the correct method of 
cleaning the nozzle. 


ASSEMBLE FUEL INJECTION NOZZLES 
(9L7883 Nozzles) 16-1254 


Tools Needed (А | B | 


852250 Nozzle Holding Tool 1] 
852242 Nozzle Test Group [1 


NOTE: Маке sure а! of the parts have been 
thoroughly cleaned before assembling the nozzles. 
Flush the body to remove any debris or lapping 
compound. 


1. Put clean fuel on all of the parts. 
2. Putvalve (1) in position in the body as shown. 


3. Install adjusting screw (7) into pressure screw 
(b). Turn the adjusting screw two or three turns 
and install locknut (6). Do not tighten the 
locknut. 


4. Put shims (4), spring (3), and seat (2) in position 
on the adjusting screw. The thicker shim of 
shims (4) must be against the screw. 


5. Put seat (2) in contact with the valve and push 


the valve into position in the body. Tighten the 
pressure Screw by hand. 
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3208 INDUSTRIAL AND MARINE ENGINES 


6. 


DISASSEMBLY AND ASSEMBLY 


FUEL INJECTION NOZZLES 


Put the nozzle in position in tool (A). Put tool 
(A) and the nozzle in a vise. Tighten the 
pressure screw to a torque of 75 to 80 ІР. in. 
(86.5 to 92.2 cm. kg). 


Check the opening pressure of the nozzle as 
controlled by shims (4) with tool (B). See 
TESTING 9L7883 FUEL INJECTION 
NOZZLES, OPENING PRESSURE TEST in 
TESTING AND ADJUSTING. 


Check the valve lift adjustment as controlled by 
adjusting screw (7) with tool (B). See TESTING 
9L7883 FUEL INJECTION NOZZLES, VALVE 
LIFT ADJUSTMENT іп TESTING AND 
ADJUSTING. 


Hold the adjusting screw with a screwdriver and 
tighten the locknut until the adjusting screw will 
not turn. 


Tighten the locknut to a torque of 35 to 40 Ib. in. 
(40.4 to 46.1 cm. kg). 
end by: 

а) install fuel injection nozzles 


. Illustration A13520X2 shows the later 916969 


Fuel Injection Nozzle. Disassembly and 
Assembly is basically the same as the 9L7883 
Nozzle. See testing and adjusting procedures of 
the 9L6969 Fuel Injection Nozzle in 3208 
INDUSTRIAL AND MARINE ENGINE, 
TESTING AND ADJUSTING. 

end by: 

a) install fuel injection nozzles 


62 


76925x3 


3208 INDUSTRIAL AND MARINE ENGINES 


CYLINDER HEADS 


REMOVE CYLINDER HEADS 11-A & B-1101 


Tools Needed A 
8S6692 Water Sleeve Tool 1 
start by: 


a) remove exhaust manifold 

b) remove air inlet manifold 

c) remove valve covers 

d) remove rocker shafts and push rods 
) remove fuel injection nozzles 


Ф 


1. Remove the coolant from the cooling system. 


2. Remove clamp (2) from the water sleeves (1) in 
each cylinder head. Push water sleeves into 
timing gear cover with tool (A). 


3. Remove bolts (3) and (4) that hold cylinder 
heads to cylinder block. 


CAUTION: Make sure the fuel injection nozzles are 
removed before removing the cylinder head. The fuel 
injection nozzles go through the cylinder head and the 
nozzle tips can be broken off if the nozzles are not 
removed from the heads. 


4. Install two 5/16"-18 NC forged eyebolts in the 
cylinder head. Fasten a hoist and remove 
cylinder head. Weight of the cylinder head is 85 
Ib. (39 kg). 
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5. 


DISASSEMBLY AND ASSEMBLY 


3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 


CYLINDER HEADS 


INSTALL CYLINDER HEADS 12-A & B-1101 
Tools Needed A 
8S8692 Water Sleeve Tool 1 


1. Clean the contact surfaces of the cylinder head 
and cylinder block. Make sure the surfaces are 
clean and dry. Install a new cylinder head 
gasket. 


NOTE: Clean the bore in the cylinder head for the water 
Sleeves. Put oil on the seals on the water sleeves. 


2. Install two 5/16"-18 NC forged eyebolts in the 
cylinder head. Fasten a hoist and put the 
cylinder head in position on the cylinder block. 


3. Put 9M3710 Anti-Seize Compound on the bolt 
threads and install the bolts that hold the 
cylinder head in place. Tighten the bolts in the 
cylinder head as follows: 

a) Tighten bolts | through 18 in number 
sequence to a torque of 60 10 Ib.ft. (8.3 + 
1.4 mkg). 

b) Tighten bolts 1 through 18 again in number 
sequence to a torque of 95 + 5 Б.А. (13.1 + 
0.7 mkg). 

с) Tighten bolts 1 through 18 again in number 
sequence to a torque of 95 + 5 Б.А. (13.1 + 
0.7 mkg). 

d) Tighten bolts 19 through 22 in number 
sequence to a torque of 32 + 5 Ib.ft. (4.4 + 
0.7 mkg). 


4. Install water sleeve into cylinder head with tool 
(A). Install the clamp on the water sleeves. 


5. Fill the cooling system with coolant to the 
correct level. 


end by: 
a) install fuel injection nozzles 
b) install rockershafts and push rods 
C) install valve covers 
d) install air inlet manifold 
) 


install exhaust manifold 


Ф 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
CYLINDER HEADS 


DISASSEMBLE CYLINDER HEADS 15-1101 


Tools Needed АВС]. 
FT806 Cylinder Head Stand A | | | 
FT967 Adapter Plate 2 1 | | | 


8S2263 Valve Spring Tester ИЕЛІ | | 
551330 Valve Spring Compressor | | [il | 
857170 Valve Seat Insert Puller Group | | | | 1 | 


start by: 
a) remove cylinder heads 


1. Fasten a hoist and put the cylinder head in 
position on tool (A). Use adapter plates (1) from 
tooling (A) to hold the head in place. 


2. Put tension on the valve springs with tool (C) 
and remove the locks. 


NOTE: Later engines have only one valve spring and a 
spacer instead of the inner spring. 


3. Remove tool (C), retainer, springs, washer, and 
valve from the cylinder head. Put identification 
on the valve as to its location in the cylinder 
head. 


4. Check the spring force with tool (B). The spring 
force for the outer spring is 35 + 5 Ib. (15.9 + 2.3 
kg) when the length of the spring under the test 
force is 1.715 in. (43.56 mm). The spring force 
for the inner spring (if so equipped) is 16.5 + 4 
Ір. (7.4 + 1.8 kg) when the length of the spring 
under the test force is 1.715 in. (43.56 mm). 


5. Do Steps 2 through 4 again for the remainder of 
the valves. 


6. Remove the exhaust valve seat inserts with 
tooling (D). 


NOTE: The valve guides are part of the cylinder head. 
Measure the bore in each valve guide .75 in. (19.0 mm) 
from the outside edge on both ends of each valve guide. 
The bore must be .3745 + .0005 in. (9.512 + 0.013 mm). 
The maximum permissible bore is .3760 in. (9.550 mm). 
Valve guides worn more than the maximum 
specification can be made to the original size by 
knurling. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 


CYLINDER HEADS, VALVE LIFTERS 


ASSEMBLE CYLINDER HEADS 16-1101 b) 
8 8 
Tools Needed (А |В! 
551330 | Valve Spring Compressor 1 | e 
857170 | Valve Seat Insert Puller Group | | 1 | 
1. Clean and remove all foreign material from the те 
exhaust valve seat insert bores. Install new B 
exhaust valve seat inserts with tooling (B). - 


2. Grind the valve inserts according to 
specifications given in ENGINE 
SPECIFICATIONS. 


3. Put clean engine oil on the valve stem. Install 
the valve, washer, springs, and retainer in the 
cylinder head. 


4. Put tool (A) on the valve springs and install the 
locks. - 


WARNING: Make sure the locks are in their 

correct position on the valve. The locks can be 

thrown from the valve when tool (A) is released тіні 
if the locks аге not in their correct position on the valve. 


5. Do Steps 3 and 4 again for the remainder of the EARLIER CYLINDER HEAD ILLUSTRATED 


valves. 
end by: 
a) install cylinder heads 


REMOVE VALVE LIFTERS 11-1209 


start by: 
a) remove cylinder heads 


1. Remove valve lifters (2) with magnet (1). 


2. Put identification on each lifter for use at 
installation of the valve lifters. 


INSTALL VALVE LIFTERS 12-1209 


1. Put clean engine oil оп the valve lifters and 
camshaft lobes. 


2. Install the valve lifters in their original positions 
in the cylinder block. 
end by: 
a) install cylinder heads 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
PISTONS 
REMOVE PISTONS 11-1214 


Tools Needed 


8S2269 Ridge Reamer 


start by: 
a) remove cylinder heads 
b) remove oil pan 


1. Remove the ring of carbon from the top inner 
surface of the cylinders with tool (A). 


2. Turn the crankshaft until two pistons are at 
bottom center. 


3. Remove connecting rod caps (1) from the two 
connecting rods. 


CAUTION: Do not let the connecting rods hit the 
bottom edge of the cylinder bores or the crankshaft 
during removal and installation of the pistons. 


4. Push the piston and connecting rod away from 
the crankshaft until the piston rings are above 
the cylinder block. 


5. Remove the two pistons (2) and the connecting 
rods. Keep each connecting rod cap with its 
respective connecting rod and piston. Put 
identification on each connecting rod as to its 
location for use at installation. 


6. Do Steps 3 through 6 for the remainder of the 
pistons. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
PISTONS 
INSTALL PISTONS 12-1214 


Tools Needed 


1Y7426 Compressor 


1. Turn the crankshaft until the bearing journal for 
the pistons to be installed is at bottom center. 


2. Put clean engine oil on the crankshaft bearing 
journal and inside of the cylinder walls. Put 
clean engine oil on the piston rings and 
connecting rod bearings. 


3. Make sure the ring gaps are approximately 120° 
apart. Install tool (A) on the piston. 


4. Put the piston in position in the same cylinder 
bore from which it was removed. The hole 
(crater) in the top of the piston must be toward 
(nearest) the center of the engine. 


5. Push the piston into place while putting the 
connecting rod into position on the crankshaft. 


93833Х1 


6. Put clean engine oil on the threads of the bolts 
and contact surfaces of the nuts for the 
connecting rod caps. 


CAUTION: When installing connecting rod caps, make 
sure that the numbers on the side of the cap is next to 
and respective with the number on the side of the 
connecting rod. 


7. Put the cap in position on the connecting rod 
and install the nuts. Tighten the nuts to a torque 
of 30 + 3 Б.А. (4.1 + 0.4 тка). Put a mark on 
each nut and the end of each bolt. Tighten the 
nuts 60 + 5° more. 


8. Follow the same above procedure for 
installation of the remainder of the pistons. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 


PISTONS 
DISASSEMBLE PISTONS 15-1214 
Tools Needed A 
5F9059 Ring Expander 1 
start by: 


a) remove pistons 


1. Remove the rings from the piston with tool (А). 


2. Remove snap ring (2), pin (1), and connecting 
rod (3) from the piston. 


ASSEMBLE PISTONS 16-1214 


Tools Needed 


552304 Piston Ring Groove Cleaner 


5F9059 Ring Expander 


1. Install connecting rod (1) in the piston with boss 
(2) on the same side as the hole (crater) in the 
top of the piston. 


2. Install piston pin (3) and snap ring (4). 


3. When old pistons are to be used, clean the 
piston grooves with tool (A). 


4. Install the spring for the oil ring. Install the oil 
ring with tool (B). The gap in the ring must be 
approximately 180? from the oil ring spring 
connection. 


5. Install the compression ring using tool (B). The 
side of the ring having identification "TOP" must 
be toward top of piston. The gaps in the rings 
must be approximately 120? apart. 


NOTE: Compression rings not having identification must 
be installed with the edge having a bevel toward the top 
of the piston. 

end by: 


a) install pistons 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
SEA WATER PUMP 
REMOVE SEA WATER PUMP 11-1371 


1. Disconnect inlet and outlet water hoses for the 
sea water pump. 


2. Loosen bolts (2) and remove belt (1). 


3. Remove bolts (2) and sea water pump (3). 
INSTALL.SEA WATER PUMP 12-1371 


1. Put sea water pump (І) in position and install the 
pump bolts hand tight. 


2. Install and make an adjustment to the belt, then 
tighten the bolts. See LUBRICATION AND 
MAINTENANCE GUIDE for ADJUSTING BELT 
TENSION. 


3. Connect the inlet and outlet water hoses for the sea 
water pump. 


DISASSEMBLE SEA WATER PUMP 15-1371 


Tools Needed 


Handle 
Drive Plate 
Drive Plate 


start by: 
a) remove sea water pump 


1. Remove -bolt () and remove pulley (2). 


2. Remove bolts (3) and mounting bracket (4). 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 


SEA WATER PUMP 


3. Turn pump assembly over and remove bolts (5) 
from the impeller housing. 


4. Remove cover (7) and gasket (6). Inspect 
gasket. 


5. Turn pump assembly over again and remove 
bearing housing (8). Remove impeller (9). 


6. Remove gasket (10) and wear plate (11) from 
bearing housing. Inspect gasket. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
SEA WATER PUMP 


7. Turn bearing housing over and remove snap 
ring (12) from shaft assembly (13) in housing. 


8. Remove shaft assembly from housing. Remove 
bearing (17), spacer (15), bearing (16) and seal 
(14) from shaft. 


9. Remove O-ring seal (18) from bearing housing. 
Remove seal (19) from bearing housing with 
tooling (A). Inspect O-ring seal. 


ASSEMBLE SEA WATER PUMP 16-1371 


|. ТоозМебі  |А(|В| 
| 1¥7426 Ring Compressor |1) | 
ЕН 
REM 


1P529 Handle ШЕ 
1Р472 Drive Plate ІНЕ 
| | 


1P464 Drive Plate 


1 


1. Install seal (1) оп shaft with chamfer face 
toward the bearings. Install bearing (2), spacer 
(3) and bearing (4). Install shaft assembly into 
housing and the snap ring that holds it in place. 
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3208 INDUSTRIAL AND MARINE ENGINES 


DISASSEMBLY AND ASSEMBLY 


SEA WATER PUMP 


2. Install seal in bearing housing with tooling (B) 
with the lip of the seal toward the bearings. 
Install new O-ring seal in housing. 


3. Install impeller into housing with tool (A). Use a 
hammer to push the impeller into the housing. 


CAUTION: Be careful not to cut edges of the inlet and 
outlet ports when installing. 


4. Install wear plate (6) and a new gasket (5) оп 
bearing housing. 


5. Install bearing housing (7) into impeller housing. 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
SEA WATER PUMP 


6. Install gasket and cover (8) on impeller housing. 
Install bolts (9) that hold cover (8). 


7. Install bolts (10) and mounting bracket (11). 
Tighten bolts to a torque of 17 + 3 Ib. ft. (2.4 + 
0.4 mkg). 


8. Install pulley (13) and bolt (12). Tighten bolt to 
a torque of 10 + 2 Ib. ft. (1.4 + 0.3 т kg). 
a) install sea water pump 
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3208 INDUSTRIAL AND MARINE ENGINES DISASSEMBLY AND ASSEMBLY 
CRANKSHAFT PULLEY 


REMOVE CRANKSHAFT PULLEY (MARINE 
ENGINE) 11-1205 


Tools Needed 


5F7465 Puller Assembly 


8B7560 Step Plate 
5M2894 Washer 
$1590 Bolt 


1. Remove drive belts (I). 


2. Remove bolt (2) and washer (3). 


3. Install tooling (A) on crankshaft pulley (4) and 
remove the crankshaft pulley. 


INSTALL CRANKSHAFT PULLEY (MARINE 


ENGINE) 12-1205 
Tools Needed A 
1F7464 Bolt 1 "-14 NF x 4" long 1 


1. Put clean engine oil on the lip of the front 
crankshaft seal and sealing surface of the 
crankshaft pulley. 


2. Put crankshaft pulley (1) in position on end of 
crankshaft. 


3. Install a standard washer and tool (A) in pulley 
and tighten bolt until the pulley makes contact 
with the crankshaft gear. Remove tool (A) and 
the standard washer. 


4. Install the original washer and bolt in the end of 
the crankshaft. Tighten the bolt to a torque of 
460 + 60 Ib. ft. (63.6 + 8.3 mkg). 


5. Install the drive belts. Make an adjustment to 
the belt tension. See FAN AND ALTERNATOR 
BELTS in LUBRICATION AND MAINTENANCE 
GUIDE. 75 


3208 INDUSTRIAL AND MARINE ENGINES 


REMOVE CRANKSHAFT PULLEY 
(INDUSTRIAL ENGINE) 11-1205 


5F 7465 
8B7560 
5M2894 
$1590 


1. 


2. 


3. 


Tools Needed 


Puller Assembly 


Step Plate 
Washer 
Bolt 


Remove alternator belts. 


Remove bolt (1) and washer (2). 


Install tooling (A) on crankshaft pulley (3) and 
remove the crankshaft pulley. 


INSTALL CRANKSHAFT PULLEY 


(INDUSTRIAL ENGINE) 12-1205 
Tools Needed A 
1F7464 Bolt 1"-14 NF x 4" long 1 


1. 


Put clean engine oil on the lip of the front 
crankshaft seal and sealing surface of the 
crankshaft pulley. 


Put crankshaft pulley (1) in position on end of 
crankshaft. 


Install a standard washer and tool (A) in pulley 
and tighten bolt until the pulley makes contact 
with the crankshaft gear. Remove tool (A) and 
the standard washer. 


Install the original washer and bolt in the end of 
the crankshaft. Tighten the bolt to a torque of 
460 + 60 Гр. ft. (63.6 + 8.3 тка). 


Install the alternator belts. Make an adjustment 
to the belt tension. See FAN AND 
ALTERNATOR BELTS in LUBRICATION AND 
MAINTENANCE GUIDE. 
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DISASSEMBLY AND ASSEMBLY 


3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
CRANKSHAFT FRONT SEAL 
REMOVE CRANKSHAFT FRONT SEAL 11 -1160 


Tools Needed 


1P3075 Puller Group 


start by: 
a) remove crankshaft pulley 


1. Remove the front seal with tool group (А). 


INSTALL CRANKSHAFT FRONT 
SEAL 12-1160 


Tools Needed 


5P4194 Installer Assembly 


1. Put 7F2770 Cement on the outer metal surface 
of the front seal. Put the seal in position on the 
short end of the installer assembly (A). The lip 
of the seal must be toward the inside of the 
engine. 


NOTE: |f a new wear surface for the front seal is 
needed, put the spacer from tooling (A) between the 
seal and flange of the installer assembly. 


2. Put the seal and installer assembly in position NW 
oll р 


on the end of the crankshaft. Install bolt (1) == 
апа washer (2) that hold the crankshaft pulley T Е, 
іп place. Tighten the bolt until the installer 
assembly makes contact with the crankshaft 
gear. Remove the bolt, washer and tool (A). 


end by: 


а) install crankshaft pulley 


30635х2 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
TIMING GEAR COVER AND OIL PUMP 


REMOVE TIMING GEAR COVER AND OIL 
PUMP (MARINE ENGINE) 11-1166 & 1304 


Tools Needed 


8S6692 Water Sleeve Tool 


start by: 
a) remove expansion tank and heat ex- 
changer 
b) remove sea water pump 
c) remove crankshaft pulley 
d) remove oil pan 


1. Remove the four bolts (7) that hold the front 
support (6) to the timing gear cover. Remove 
the water lines (1) and (3) from the exhaust 
manifold. Remove the tachometer drive 
adapter (2). Remove elbow (4). 

2. Remove elbow (5). Remove sea water pump 
(8). 

3. Remove the clamps from the water sleeves in 
each cylinder head. Push the sleeves into the 
timing gear cover with tool (A). 

4. Remove the bolts that hold the timing gear 
cover to the cylinder block. Be sure to remove 
the bolt that is behind elbow (4). Put 
identification of the bolts as to their location for 
use at installation. 


CAUTION: Be extra careful not to cause damage to the 
crankshaft front seal during removal and installation of 
the timing gear cover. 


5. Install two 7/16"-14 NC forged eyebolts in the 
timing gear cover. Fasten a hoist and remove 
timing gear cover (9) and the oil pump from the 
dowels on the cylinder block. The weight of the 
cover and pump is 136 Ib. (62 kg). 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
TIMING GEAR COVER AND OIL PUMP 


INSTALL TIMING GEAR COVER AND OIL 
PUMP (MARINE ENGINE) 12-1166 & 1304 


Tools Needed 


8S6692 Water Sleeve Tool 


1. Clean the contact surfaces of the cylinder block 
and timing gear cover. Install the timing gear 
cover gasket on the cylinder block. 


NOTE: Make sure the water sleeves are installed in the 
timing gear cover. Put oil on the seals. 


2. Install two 7/16"- 14 NC forged eyebolts in the 
timing gear cover. Fasten a hoist and put the 
timing gear cover (1) and the oil pump in 
position on the engine. Make sure the oil pump 
gear and crankshaft gear are in alignment. 

3. Install the bolts that hold the cover in place. 

4. Push the water sleeves into the cylinder heads 
with tool (A). Install clamps. 

5. Put the engine front support (8) in position and 
install the bolts (7) that hold it in place. 

6. Install elbow (6) апа bolts that hold it to the 
timing gear cover. Connect water lines (2) and 
(4) to the exhaust manifolds. 

7. Install tachometer drive adapter (3) and the 
bolts that hold it. 

8. Install elbow (5) and sea water pump (9). 


end by: 

a) install oil pan 

b) install crankshaft pulley 

с) install sea water pump 

d) install expansion tank and heat exchanger 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
TIMING GEAR COVER AND OIL PUMP 


REMOVE TIMING GEAR COVER AND OIL 
PUMP (INDUSTRIAL ENGINE) 11-1166 & 1304 


Tools Needed 


8S6692 Water Sleeve Tool 


start by: 
a) remove oil pan 
b) remove crankshaft pulley 


1. Remove oil pump suction pipe. 


2. Remove two nuts (2) and tachometer drive 
housing (І). 


3. Remove the four bolts (7) that hold the front 
support (8) to the timing gear cover. 


4. Disconnect water outlet elbow (5) from the oil 
cooler. 


5. Disconnect fuel lines from the fuel filter base. 


6. Remove the clamps from the water sleeves in 
each cylinder head. Push the sleeves into the 
timing gear cover with tool (A). 


7. Remove connector (3). 


8. Remove the bolts (4) that hold the timing gear 
cover to the cylinder block. Be sure to remove 
the bolt that is behind elbow (6). Put 
identification of the bolts as to their location for 
use at assembly. 


CAUTION: Be extra careful not to cause damage to the 
crankshaft front seal during removal and installation of 
the timing gear cover. 


9. Install two 7/16"-14 NC forged eyebolts in the 
timing gear cover. Fasten a hoist and remove 
timing gear cover (9) and the oil pump from the 
dowels on the cylinder block. The weight of the 
timing gear cover and oil pump is 136 Ib. (62 


kg). 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
TIMING GEAR COVER AND OIL PUMP 

INSTALL TIMING GEAR COVER AND OIL 

PUMP (INDUSTRIAL 

ENGINE) 11-1166 & 1304 


Tools Needed 


8S6692 Water Sleeve Tool 


1. Clean the contact surfaces of the cylinder block 
and timing gear cover. Install the timing gear 
cover gasket on the cylinder block. 


NOTE: Make sure the water sleeves are installed in the 
timing gear cover. Put oil on the seals. 


2. Install two 7/16"- 14 NC forged eyebolts in the 
timing gear cover. Fasten a hoist and put 
timing gear cover and the oil pump in position 
on the engine. Make sure the oil pump gear 
and crankshaft gear are in alignment. 

3. Install the bolts that hold the cover in place. 

4. Install the connector. 


5. Push the water sleeves into the cylinder heads 
with tool (A). Install clamps. 


6. Put the engine front support in position and 
install the bolts that hold it in place. Install the 
tachometer drive housing. 

7. Connect the fuel lines to the fuel filter base. 


8. Connect water outlet elbow to the timing gear 
cover, 


9. Install oil pump suction pipe. 
end by: 
a) install crankshaft pulley 
b) install oil pan 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
OIL PUMP AND RELIEF VALVE 


REMOVE OIL PUMP AND RELIEF 
VALVE 11-1304 & 1315 


start by: 
a) remove timing gear cover and oil pump 


1. Remove oil pump suction pipe (1). Remove 
bolts (3) and cover (2) from the timing gear 
cover. 


2. Loosen setscrew (4) and remove guide (5), 
relief valve spring and plunger. 


3. Remove inner rotor (6) and outer rotor (7) from 
the timing gear cover. 


4. Measure the inside diameter of bearing (8). 
The inside diameter must be 2.804 + .002 in. 
(71.22 + 0.05 mm). Remove the bearing as 
needed. 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
OIL PUMP AND RELIEF VALVE 


INSTALL OIL PUMP AND RELIEF 
VALVE 12-1304 & 1315 


Tools Needed 


852285 Drive Assembly 


1. Thoroughly clean all of the parts. Put oil on all 
of the parts. 


2. |f the bearing was removed from the timing 
gear cover, install a/new bearing with tool (A). 


3. Install inner rotor (2) and outer rotor (1) in the 
timing gear cover. 


4. Measure the clearance between the rotors with 
a feeler gauge. The clearance must be .002 to 
.006 in. (0.05 to 0.15 mm). The maximum 
permissible clearance is .009 in. (0.23 mm). 


NOTE: Маке a replacement of both rotors if the 
clearance is not correct. The rotors can not be ordered 
separately. 


5.  Putthe plunger and spring in position and push 
the guide into the cover with a press until the 
lip on the guide is even with the finished 
surface on the cover. Маке sure the flat 
surface on the guide is in alignment with the 
setscrew. Tighten the setscrew. 


6. Put cover (3) in position on the timing gear 
cover. Install the locks and bolts (4). 


end by: 
a) install timing gear cover and oil pump 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
CAMSHAFT AND GEARS 


REMOVE CAMSHAFT AND GEARS 
11-1210 & 1212 


Tools Needed | A | B | 
ЗРІ544 | Timing Pin БЕН ЕНЕ 
5Р2371 Puller Plate Ss Rw 


Bolt 1/4"-20 NC x 1" long 
[Flat Washer 14 — | 


Flat Washer 1/4" 


start by: 
а) remove timing gear cover and oil pump 
b) remove valve lifters 


1. Remove the plug from the fuel injection pump 
housing and install timing pin (A). 


2. While turning the crankshaft clockwise as seen 
from the front of the engine, push on tool (A) 
until it slides into the groove (slot) in the fuel 
injection pump camshaft. 


3. Remove the tachometer drive adapter shaft 


(1). 


4. Install tooling (B) into the camshaft drive gear 
for the fuel injection pump. Turn both bolts 
evenly until the drive gear is free of the shaft. 
Remove tooling (B). 


5. Remove thrust pin (2) that holds the camshaft 
in place from the rear of the cylinder block. 


6. Remove the camshaft (3) and gears from the 
cylinder block as a unit. Be careful not to 
cause damage to the camshaft bearing or 
journals. 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
CAMSHAFT AND GEARS 


INSTALL CAMSHAFT AND GEARS 
12-1210 & 1212 


Tools Needed 


3P1544 Timing Pin 


1. Put clean engine oil on the camshaft lobes and 
journals. Install camshaft (1) and the gears as 
a unit. Make sure the timing marks on the 
crankshaft gear and camshaft gear are in 
alignment. 


2. Install the thrust pin. Tighten the pin to a 
torque of 35 5 Ib. ft. (4.8 + 0.7 тка). 


3. Put gear (3) in position and install tachometer 
drive adapter shaft (2). Tighten the shaft to a 
torque of 80 + 51. ft. (11.1 + 0.7 тко). 


NOTE: See Step 2 and NOTE on Pages 13 and 16 for 
earlier and later tachometer drive shaft torques. 


4. After valve lifters and timing gear cover have 
been installed, check the timing as follows: 


) Remove timing pin (A). 

b) Turn the crankshaft clockwise as seen from 
the front of the engine approximately 1/2 
turn. Install timing pin (A) again. 

c) While turning the crankshaft clockwise, 
push on timing pin (A) until it slides into the 
groove (slot) in the fuel injection pump 
camshaft. 

d) Remove the plug from the timing hole in 
the front cover and install a 5/16"-18 NC 
bolt (4) 2 1/2 in. long. The cover bolt from 
hole (5) can be used. Turn the crankshaft 
clockwise until bolt (4) can be installed into 
the timing gear and is in the center of the 
timing hole. The camshaft for the fuel 
injection pump is now in correct time with 
the engine. 

e) Remove the bolt and install the plug. 

Remove timing pin (A) and install the plug. 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 


CAMSHAFT AND GEARS, 
AUTOMATIC TIMING ADVANCE 


NOTE: If the bolt cannot be installed in the camshaft of 
gear, the timing must be corrected as follows: 

a) With timing pin (A) installed, remove the 
tachometer drive adapter housing and 
shaft. 

b) Loosen the gear from the fuel injection 
pump camshaft. Тип the crankshaft 
clockwise approximately two full turns until 
bolt (4) can be installed. Install the bolt. 

с) Install tachometer drive adapter shaft and 
tighten it to a torque of 80 + 5 Ib. ft. (11.1 + 


0.7 тка). Install adapter housing. 
Remove the bolt and timing pin and install 
the plugs. 


eNOTE: See Step 2 and the NOTE on Pages 13 and 16 
for earlier and later tachometer drive shaft torques. 


end by: 
a) install valve lifters 
b) install timing gear cover and oil pump 


REMOVE AUTOMATIC TIMING ADVANCE 
11-1272 


Tools Needed 


3P1544 Timing Pin 


start by: 
a) remove timing gear cover and oil pump 


1. Remove the plug from the fuel injection pump 
housing and install timing pin (A). 

2. While turning the crankshaft clockwise (as 
seen from the front of the engine), push on the 
timing pin (A) until it slides into the groove 
(slot) in the fuel injection pump camshaft. 

3. Remove screw (І) and washer (2) from the end 
of the engine camshaft. 

4. Remove the automatic timing advance (3). 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
AUTOMATIC TIMING ADVANCE 


INSTALL AUTOMATIC TIMING ADVANCE 
12-1272 


1. |f the timing mark on the crankshaft and Ше 
timing mark on the camshaft gear are not in 
alignment, turn the crankshaft clockwise (as 
seen from the front of the engine) until the 
marks are in alignment. 


2. Put the dowels in the gear in alignment with the 
holes in the weights and install the automatic 
timing advance. 


3. Put pin (2) in washer in alignment with hole (3) 
in the camshaft and install washer (1). 


4. Install screw (4) and tighten it to a torque of 
108 + 36 Ib. in. (124.5 + 41.5 ст. kg). Put 
marks (stake) on the screw in two places with a 
hammer and punch. 


CAUTION: Put marks (stake) on screw (4) carefully. 
Too much force pushes the shaft extension into the 
camshaft and takes away all end clearance. 


5. After putting marks (stake) on the screw (4), 
the end clearance for the gear and weight 
assembly must be .003 to .037 in. (0.08 to 0.94 
mm). This end clearance will prevent binding 
against the washer, camshaft end, or camshaft 
gear. 


end by: 


a) install timing gear cover and oil pump 
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3208 INDUSTRAIL AND MARINE ENGINES 
MARINE GEAR 


REMOVE MARINE GEAR (MARINE 
ENGINE) 11-3300 


start by: 
a) remove starter 


1. Disconnect the oil outlet line (2) and inlet line 
(3). 


2. Install two 5/8"- 11 NC forged eyebolts (4) and 
nuts (6) in the marine gear side supports (5) if 
so equipped. Fasten a hoist and remove bolts 

1). 


3. Remove the marine gear. Weight of the 
marine gear is 300 Ib. (136 kg). 


INSTALL MARINE GEAR (MARINE 
ENGINE) 12-3300 


1. Put 7M7260 Liquid Gasket on the mounting 
surface of the marine gear. 


2. Fasten a hoist to the marine gear and put it in 
position on the engine. 


Install the bolts that hold it. 
Connect the oil outlet line and inlet line. 
end by: 
a) install starter 
NOTE: See MARINE GEAR, TWIN DISC MG-506, 
FORM МО. REGO00498, for disassembly and assembly 


of marine gear. 
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DISASSEMBLY AND ASSEMLBLY 


3208 INDUSTRAIL AND MARINE ENGINES 


DISASSEMBLY AND ASSEMLBLY 


FLYWHEEL 


REMOVE FLYWHEEL 11-1156 


Tools Needed 


FT120 Lifting Bracket 
5609 Bolt 


start by: 
a) remove marine gear (marine engine only) 


1. Install tooling (A) on the flywheel. Fasten a 
hoist to tooling (A). 


2. Remove the bolts that hold the flywheel in 
place. Remove flywheel (1). The weight of the 
flywheel is 68 ІБ. (31 kg). 

INSTALL FLYWHEEL 12-1156 


Tools Needed 


FT120 Lifting Bracket 
$509 Bolt 


1. Install tooling (A) on the flywheel, Fasten a 
hoist and put the flywheel in position on the 
crankshaft. Make sure the marks on Ше 
flywheel and crankshaft are in alignment. 


2. Put 8H5137 Gasket Sealer on the bolt threads 
and install bolts (1). Tighten the bolts to a 
torque of 55 + 5 Ib. ft. (7.6 + 0.7 тка). 


NOTE: Make sure that the correct sealant is put on the 
bolt threads. The holes for the bolts in the crankshaft 
flange are drilled through making the holes open to the 
oil in the engine. Leaking along the bolt threads can be 
the result if the correct sealant is not used. 


CAUTION: When installing a new flywheel, check the 
thickness of the new flywheel at the bolt holes in relation 
to the thickness of the old flywheel. Install the correct 
length bolts so they will be fully engaged in the 
crankshaft flange. Bolts that are too long will make 
contact with the block on back side of the crankshaft 
flange and pull crankshaft back. This will cause the 
crankshaft thrust bearing to fail. 


end by: 


а) install marine gear (marine engine only) 


MARINE ENGINE SHOWN 


INDUSTRIAL ENGINE SHOWN 
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3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 


CRANKSHAFT REAR SEAL, 
CRANKSHAFT REAR SEAL WEAR SLEEVE 


REMOVE CRANKSHAFT REAR SEAL 11-1161 


Tools Needed 


1P3075 Puller Group 
start by: 
a) remove marine gear (marine engine only) 
b) remove flywheel 


1. Remove the crankshaft rear seal with 
tooling (A). 


INSTALL CRANKSHAFT REAR SEAL 12-1161 
Tools Needed 


5P290 Pilot 
1P5515 Bolt 


5P285 Ring 

9S8864 Pusher Plate 
9S8858 Nut 

5P288 Ring 


1. Install tooling (A) as follows: 


а) Install pilot (1) on the crankshaft with bolts 
(2). Install ring (5) оп pilot (i). 

b) Put 7F2770 Cement on the outer metal 
surface of the seal. Install the seal on the 
pilot with the lip of the seal toward the front 
of the engine. 

с) Install pusher plate (6) and ring (3) over 
pilot (1). Install nut (4). Tighten the nut 
until the ring (5) makes contact with the 
flywheel housing. 


2. Remove tooling (A). 
end by: 


a) install flywheel 
b) install marine gear (marine engine only) 


REMOVE CRANKSHAFT REAR SEAL WEAR 
SLEEVE 


Tools Needed 


857164 Puller Group 


start by: 
a) remove flywheel 
b) remove crankshaft rear seal 


1. Install tooling (A) and remove the wear sleeve 
from the crankshaft. 
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3208 INDUSTRAIL AND MARINE ENGINES 


DISASSEMBLY AND ASSEMLBLY 


CRANKSHAFT REAR SEAL WEAR SLEEVE, 
FLYWHEEL HOUSING 


INSTALL CRANKSHAFT REAR SEAL WEAR 
SLEEVE 


Tools Needed 


5P290 Pilot 
1P5515 Bolt 


5P286 Ring 


958864 


Pusher Plate 


958858 Nut 


1. 


Install tooling (A) as follows: 


a) Install pilot (1) on the end of the 
crankshaft. Install .bolts (4) and tighten 
enough to hold the pilot (1). Put wear 

sleeve on pilot (1) with the outside angle toward 
the rear of the engine. Push the sleeve on 
the crankshaft to put pilot (1) in the center, 
then tighten bolts (4). 

b) Put ring (2) on plate (5) and put this 
assembly on to the stud of pilot (1). Put on 
nut (3) and push the sleeve on to the 
crankshaft. Remove tooling (A). 


end by: 


REMOVE FLYWHEEL HOUSING 


a) install crankshaft rear seal 
b) install flywheel 


11-1157 


start by: 


INSTALL FLYWHEEL HOUSING 


1. 


а) remove starter 
b) remove marine gear (marine engine only) 
с) remove flywheel 


Loosen the bolts that hold the oil pan to the 
cylinder block. Remove the bolts that hold the 
oil pan to the flywheel housing. Fasten a hoist 
to the rear of the engine. Lift the rear of the 
engine and install shims on each side of the 
cylinder block. 

Remove the bolts (2) and locks that hold the 
flywheel housing in place. Remove flywheel 
housing (1). 


12-1157 


Clean the contact surfaces of the flywheel 
housing and cylinder block. Install a new 
gasket. 

Put oil on the lip of the rear seal. Put flywheel 
housing in position and install the locks and 
bolts. 
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Cut the gasket so it is even with the bottom of 
the block and flywheel housing. Remove the 
shims from each side of the block and tighten 
the bolts for the oil pan. Install remainder of 
bolts in oil pan. 

Install the starter. 


end by: 
a) install marine gear (marine engine only) 
b) install flywheel 


3208 INDUSTRAIL AND MARINE ENGINES DISASSEMBLY AND ASSEMLBLY 
CRANKSHAFT AND GEAR 


REMOVE CRANKSHAFT AND 
GEAR 11-1202 & 1204 


Tools Needed 


955800 Pump Group 


а) remove flywheel housing 

b) remove valve lifters 

c) remove pistons 

d) remove timing gear cover and oil pump 


1. Fasten a hoist and put the engine in position on 
tool (A). 


2. Turn the crankshaft until the timing mark on the 
crankshaft gear is in alignment with the timing 
mark on the camshaft gear. 


3. Remove bolts (1) and main bearing caps (2). 
Remove the lower halves of the main bearings 
from the caps. 


4. Install two of the bolts that hold the flywheel іп 
place in the end of crankshaft. 


5. Fasten a hoist and remove crankshaft (3) from 
the engine. The weight of the crankshaft is 120 
Ib. (54 kg). 


6. Remove the upper halves of the main bearings 
from the cylinder block. 


7. Install tooling (В) and remove the gear from the 
crankshaft. 
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3208 INDUSTRAIL AND MARINE ENGINES 


CRANKSHAFT AND GEAR 


INSTALL CRANKSHAFT AND 
GEAR 12-1202 & 1204 


Tools Needed 
852328 Dial Test Indicator Group | | 
5B1161 Wire | C | 


1. Install the key for the crankshaft gear on the 
crankshaft. 

2. Heat the gear for the crankshaft in oil to a 
maximum temperature of 300?F (149°C). 
Install the gear on the crankshaft gear toward 
the crankshaft pulley end of the crankshaft. 

3. Thoroughly clean the area where the upper 
halves of the main bearings fit. Install the 
upper halves of the main bearings in the 
cylinder block. 


NOTE: The main bearing half with a hole in it is the 
upper bearing. 


4. Install the thrust bearing for the No. 4 main. 

5. Put clean engine oil on the bearings and 
journals of the crankshaft. 

6. Install two of the bolts that hold the flywheel in 
place in the end of the crankshaft. Fasten a 
hoist and put the crankshaft in position in the 
block. Make sure the timing mark on the 
crankshaft gear is in alignment with the timing 
mark on the camshaft gear. 

7. Clean the main bearing caps and install the 
lower halves of the main bearings in the caps. 


CAUTION: When installing bearing caps, make sure the 
number on the side of the cap is next to and respective 
with the number on the engine block. 


8. Check the bearing clearance with wire (B). Put 
the caps in position and install the bolts. 
Tighten the bolts in number order as follows: 


a) Tighten bolts 1 through 10 to a torque of 30 
+3 Ib. ft. (4.1 + 0.4 тка). 


DISASSEMBLY AND ASSEMLBLY 


30912Х1 


b) 
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120° 


Put a mark on each bolt head and bearing 
cap. Tighten bolts | through 10 120 + 5° 
more. 


3208 INDUSTRAIL AND MARINE ENGINES 


11. 


CRANKSHAFT AND GEAR 


Remove the bearing caps and measure the 
thickness of the wire. The main bearing 
clearance must be .002 to .005 in. (0.05 to 0.13 
mm). The maximum permissible clearance is 
.006 in. (0.15 mm). 


Put clean engine oil on the bolt threads, washer 
faces and lower halves of the main bearings. 
Put the bearing caps in position and install the 
bolts. Tighten the bolts in number order as 
follows: 


a) Tighten bolts 1 through 10 to a torque of 30 
+ 3 Ib. ft. (4.1 + 0.4 mkg). 

b) Put a mark on each bolt head and bearing 
cap. Tighten bolts | through 10 120 + 5° 
more. 


Install indicator group (A) and check the end 
play of the crankshaft. The end play is 
controlled by the thrust bearing on No. 4 main 
bearing. The end play with new bearings must 
be .006 + .003 in. (0.15 + 0.08 mm). The 
maximum permissible end play with used 
bearings is .014 in. (0.36 mm). 


end by: 
a) install timing gear cover and oil pump 
b) install pistons 
с) install valve lifters 
d) install flywheel housing 
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3208 INDUSTRAIL AND MARINE ENGINES 


CAMSHAFT BEARINGS 


REMOVE CAMSHAFT BEARINGS 11-1211 


Tools Needed | A | B | 
1P5545 Adapter Group | 1 | 


852241 Camshaft Bearing Installation 
& Removal Group 


8H684 Ratchet Box Wrench NEP БЕЛІН 


start by: 
a) remove crankshaft and gear 
b) remove camshaft and gears 


NOTE: The crankshaft does not have to be removed for 
removal and installation of the camshaft bearings, but 
must be removed to correctly clean the oil passages in 
the cylinder block. 


1. Install tooling (B) through the flywheel housing 
end of the cylinder block. 

2. Install washer (1) and bolt (2) from tool group 
(A) in the end of the shaft of tooling (B). 
Remove the bearings from the cylinder block 
starting with the front bearing. 

3. Thoroughly clean the oil passages and 
surfaces where the camshaft and bearings fit. 


INSTALL CAMSHAFT BEARINGS 12-1211 


Tools Needed | A | B | 
1Р5645 Adapter Group ШЕШ 


852241 Camshaft Bearing Installation 
& Removal Group 


8H684 Ratchet Box Wrench I- (1i 


1. Start with the rear camshaft bearing and install 
the bearings in the cylinder block with tooling 
(A) and (B). Make sure the oil holes in the 
bearing are in alignment with the oil holes in 
the cylinder block. 

2. To install the front camshaft bearing, put tube 
(1) from tool group (B) in position shown with 
the tube over the boss on the front of the 
cylinder block and pull the bearing into place. 
Make sure the oil holes in the bearings are in 
alignment with the oil holes in the cylinder 
block. 


end by: 
a) install camshaft and gears 
b) install crankshaft and gear 
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SPECIFICATIONS 
FOR 


3208 INDUSTRIAL a MARINE ENGINES 
SERIAL NUMBERS 


75V1 - UP 
90N1-UP 


FORM МО. ВЕСО1684-01 

FOR USE ІМ SERVICE MANUALS: 
3208 ENGINE, REGO01658 

V160 THRU V300 LIFT TRUCKS, 
REGO01275 

VOLUME І SPECIFICATIONS, 
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3208 INDUSTRIAL & MARINE ENGINES 


SPECIFICATIONS 


INTRODUCTION 


The specifications given in this book are on the 
basis of information available at the time the book was 
written. These specifications give the torques, 
operating pressure, measurements of new parts, 
adjustments and other items that will affect the service 


When the word "permissible" is in the description, the 
specification given is the "maximum or mini- mum" 
tolerance permitted before adjustment, repair and/or 
new parts are needed. 

A comparison can be made between the measure- 


of the product. 
When 
description, 


again. 


the words 
the specification given can be used to 
determine if a part can be used again. 
equal to or within the specification given, use the part 


ments of a worn part, and the specifications of a new 
part to find the amount of wear. A part that is worn can 
be safe to use if an estimate of the remainder of its 
service life is good. If a short service life is expected, 


"use again" are іп the 


If the part is 
replace the part. 


NOTE: The specifications given for "use again" and "permissible" are in- tended for guidance 
only and Caterpillar Tractor Co. hereby expressly denies and excludes any representation, 


warranty or implied warranty of the reuse of any component. 


NOTE: For Systems Operation and Testing and Adjusting, make reference to 3208 INDUSTRIAL & 
MARINE ENGINES, Form No. REGO01683. 


Alternator Regulators .................................. 
Automatic Timing Advance Unit . ................. 
Camshaft .................. 
Connecting Rod ........ 
Cooling System Pressure Cap ..................... 


ENGINE DESIGN 


BONG! p ——————— 4.5 іп. (114.3 mm) 
ОКО аслан небе а ОВНС ОУН е 5.0 in. (127.0 тт) 
Number of Cylinders .......................................... 8 

Cylinder Arrangement.......................................... 90?V 

Firing Order (Injection Sequence) ....................... 1.2, 7,3, 4, 5, 6, 8 
Direction of Rotation (As Seen From 

Flywheel Епд) нн Counterclockwise 


Manifold and Ventilation Valve (Marine Engines) ......... 
Marine Gear ОП СооІег................................................ 


Crankshaft ыы 
Cylinder Block.............................. анализ Piso a a aaa 
Cylinder Head ............................................. Pulley and Damper 2... е-аәш 


Drive Gear for the Injection Pump ................ 
Starter Magnetic Switch .............................. 
Flywheel Housing Bore ................................ 
Flywheel .................... 
Flywheel Housing Face (Industrial Engines) |.. 
Flywheel Housing Face (Marine Engines)..... 
Fuel Injection Pump .. 


Fuel Transfer Pump 


Fuel Filter Base ......... 


Shutoff Solenoid 


Starter Solenoids 
Starting Motors ............................................................... 


Governor acini cud нини uet usd eni meti edi. 
Water Pump линии 
Injection Nozzle на Water Temperature Regulator ....................................4 
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Lubrication System (Industrial Engines) ....................... 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


GENERAL TIGHTENING TORQUE FOR 
BOLTS, NUTS AND TAPERLOCK STUDS 
The following charts give the standard torque values for bolts, nuts 


and taperlock studs of SAE Grade 5 or better quality. Exceptions are 
given in the Specifications. 


Use these torques for bolts and nuts with 
standard threads. 


9+3 1.24 + 0.4 


18 +5 2.5 +0.7 
32+5 4.4+0.7 
50 +10 6.9 +1.4 
75 +10 10.4 + 1.4 
110 + 15 15.2 + 2.0 
150 + 20 20.7 + 2.8 
265 + 35 36.6 + 4.8 
420 + 60 58.1 +8.3 
640 + 80 88.5 + 11.1 
800 + 100 110.6 + 13.8 
1000 + 120 138 + 16.6 
1200 + 150 166 + 20.7 
1500 + 200 207 + 27.7 


Use these torques for bolts and nuts on 
hydraulic valve bodies. 


1.8 + 0.3 


24+2 3.3 =0.3 
39+2 5.4 + 0.3 
60 +3 8.3 +0.4 


16.3 + 0.5 


чо Use these torques for studs with Тарегіоск threads. 


5:2 0.69 + 0.3 


19 +3 1.4 +0.4 
20 +3 28104 
30 +5 4.1 507 
40+5 5.5 + 0.7 
60 + 10 8.3 + 1.4 
75 + 10 10.4 + 1.4 
110 + 15 15.2 + 2.0 
170 + 20 23.5 * 2.8 
260 * 30 35.9 *4.1 
320 + 30 44.2 + 4.1 
400 + 40 55 55.5 
480 + 40 66 + 5.6 
T95416-5 550 + 50 76 +7 


3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


FUEL INJECTION PUMP 


Firing order (injection sequence) 1,2,7,3,4,5,6,8 


N 
ЕНГ 
C 


ККК 


Injection timing before ТС (top center) 16° 


Torque for the nuts that hold the fuel lines (Use 


= < 
PL 22 
5Р144 Fuel Line Socket) 30+ 516 ft (41+ 07 тко) ту рМ 
44605 Spring for bypass valve ANNE ACORN 
— J 
Length under test force 1 231 1л (3127 mm) < T Id ) INSS 
ҚУУ И 
Test force 141% 01416 (0 639 + 0006 kg) ке i й | di 
Free length after test 1504 in (38 21 тт) | | | | Size: ` 
ФА Қ 
Outside diarneter 531 ап (13 49 mm) SSNSSSSASSSSSSSSSSSSSN «У « 
(1) Bore іп the rear bearing for the 
camshaft (new) 23750: 0005 in (60 325 0013 mm) 185% 1X2 SY 5 
Diameter of rear bearing surface (journal) of the 
camshaft (new) 23720: 0005 in (60 249 + 0 013 тт) 


Maximum permissible clearance between 
the bearing and the camshaft bearing 
surface (journal) (worn) 006 in (0 15 mm) 


(2) Torque for screws that hold sleeve 
control levers 24 + 21b (277+ 23 ст ко) 


(3) Bore in the housing for the fuel control 
shaft (new) 3543 + 0006 т (8999 + 0013 mm) 


Diameter of sleeve control 
shaft (new! 3530 + 0003 in (8 966 + 0 008 mm! 


Maximum permissibie clearance between 
the bore in the housing and the sleeve 
control shaft (worn) 003 in (007 mm) 


(4) End play for camshaft with sleeve 
installed (new) 023 + 018 n (058 + 0 46 mm) 


NOTE When installing sleeve on end of camshaft, support the camshaft 
to prevent damage to parts inside of injection pump and governar і 
housing 


(5) Bore in the front bearing for the camshaft 
{new} 3 0005 + 0005 т (25 413 + 0013 mm) 


Diameter of front bearing surface (journal) of the 
camshaft (new) 9990 + 0005 in (25 375 + 0013 mm) 


Maximum permissible clearance 
between the bearing and the camshaft bearing 
surface (journal) (worn) 004 in (0 10 mm) 


(6) Torque for bushing 70+ Sib ft (87: 07 тка) 


(7) Distance from top of pin (11) то top of 
shafts (9 and 10) with 3P1546 Calibration 
Pin installed 0828 in (2 103 mm) 


(B) Torque for screws that hold 
crossover levers 24 + 216 in (277: 23 ст ко) 


(12) 4М43 18 Spring for injection pump 


Length under test force 1 348 т (34 24 тт) 
Test force 125 + 1316 (567+ 058 kg) 
Free length after test 1 566 in (39 78 тт) 
Outside diameter 728 + 010іп (1849: 0 25 mm) 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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GOVERNOR 


(1) 682127 Spring for governor (outer) 


Color code 15 опе pink stripe 
Put force on spring of . 201 (09 kg) 
Then add more force to make 

spring shorter by 600 in (15 24 пт) 
Total test force 620+ 12!b (281 + 005 kg) 
Free length after test 1 740 In (44 20 тт} 
Outside diameter 1518 ın (38 56 mm) 


! 
(11 4N9226 Spring for governor (outer) 


Color code 1s two green stripes 
Put force on spring of 35 Ibs (16 ко) 
Then add more force to make spring 
shorter by 700 in (17 78 mm) 
Total test force 1469+ 34 155 (67+ 0 15 ка) 
Free length after test 1741 in (4422 mm) 
Outside diameter 1 518 а (38 56 mm) 
(1) 9L6508 Spring for governor (outer) 
Color code is one yellow stripe X] | с 
Put force on spring of 50 155 (23 kg) 
Then add more force to make 
spring shorter by 354 in (9 00 mm) 
Total test force 1243: 27 Ibs (56 + 012 kg) ааа 4 5 
Free length after test 1 740 in (44 20 mm) 
Outside diameter 1 518 Əin (38 56 mm) 


(1) 6N2129 Spring for governor (outer) 


Color code is two pink stripes 
Put force on spring of 2015 (09 kg) 
Then add more force to make 

spring shorter by 700 in (17 78 mm) 
Total test force 830: 2015 (376 + 009 kg) 
Free length after test 1 740 in (44.20 тт) 
Outside diameter 1 490 in (37 85 mm) 


а 


4М5661 Spring for governor (outer) 


Color code 15 two white stripes 
Put force on spring of 301b (14 kg) 
Then add more force to make 

spring shorter by 700 in (17 78 mm) 
Total test force 1280: 34 1Ь (581: 015 kg) 
Free length after test 1 740 а (44 20 mm) 
Outside diameter 1 506 in (38 25 mm) 


3208 INDUSTRIAL & MARINE ENGINES 


Governor (Cont.) 


(1) 6N2130 Spring for governor (outer) 


Color code is 
Put force on spring of 


Then add more force to make 
spring shorter by 


Total test force 
Free length after test 


Outside diameter 


a 


Color code 15 
Put force on spring of 


Then add more force to make 
spring shorter by 


Total test force 
Free length after test 


Outside diameter 


(2) 4N5663 Spring for governor (inner) 


Color code ts 
Put force on spring of 


Then add more force to make 
spring shorter by 


Totat test force 
Free length after test 
Outside diameter 

(3) 6492617 Spring for dashpot 
Put force on spring of 


Then add more force to make 
spring shorter by 


Total test force 
Free length after test 


Outside diameter 


(4) 43527 Spring for over fueling 
Length under test force 
Test force 
Free length after test 
Outside diameter 


(5) Torque for bolts that hold 
governor weight carrier 
to camshaft 


6N2132 Spring for governor (outer) 


one pink and one yellow stripe 


3 0 ib. (1 4 kg) 


700 in (17 78 тт) 


1140: 26ІҺ (517 + 012 kg) 


1 740 т (44 20 mm) 
1 506 т (38 25 тт) 


one green stripe 


6015 (27 kg) 


600 in (15 24 mm) 


2100+ 51 lb (953 + 0 23 kg) 


1 740 n (44 20 mm) 
1 544 in. (39 22 mm) 


one pink stripe 
121b (0 54 kg) 


663 in (16 84 mm) 
454 + 3415 (212015 kg) 
1 690 п (42 93 mm) 
1 144 т (29 06 тт} 


2016 (09 kg) 


200 in (5 ОВ mm! 

560+ 18 lb (25 + 008 kg) 
1230іп (31 24 тт) 

584 іп (14 83 тт) 


343 in (871 тт) 


019+ 00216 (009 + 001 kg) 


720 in (18.29 тт) 
360 in (9 14 mm! 


10+ 216 ft (14% 03 тк) 


78529-2x 9 


SPECIFICATIONS 


<< 
WZ 


4. IS 
ан 


NOTE: FOR TORQUE VALUES МОТ GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 


6 


3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


INJECTION NOZZLE 
(91.6969! 


Bench test nozzles using SAE J967b oil ог 

Kent Moore J23300-585 or Shell 66631 

calibration oil with the ой at a 

temperature of 65? to 70°F (18? to 20?С) 


Nozzle setting pressures (valve lift adjustment screw turned 3/4 + 1/8 
turn from closed position) 


New nozzle 2750 to 2900 ри (193 3 to 203 9 kg/cm?) 
Used nozzle 2400 to 2900 ps (168 7 to 203 9 kg/cm?) 3 КОРУУ 
Used, adjusted 
поггів 2700 to 2900 ри (189.8 to 203 9 kg/cm?) 
Return oil leakage test 
pressure 1400 to 1600 ри (98 4 to 112 5 kg/cm?) 
Leakage in 15 seconds 1 to 10 drops 


Maximum tip leakage is 3 drops т 15 seconds with pressure 250 to 300 
ри (17 6 to 21 1 kg/cm?) less than opening pressure 


(1) Torque for valve hift 


locknut 35 to 45 Ib in (404 to 51 9 cm.kgl 
(2) Torque for pressure screw 

tocknut 70 to ВО tb in (BO 7 to 92 2 ст kg) 
(3) Torque for cap 110 to 120 Ib in (126.8 to 138 4 ст ка) 


=_——————————————————————————————— ————— 


INJECTION NOZZLE 
(91.7883) 


Bench test nozzles using Kent Moore J23300-585 ог 
Shell 66631 calibration oil or equivalent 
at 65° to 70° F (18° to 20° C) 


Nozzle setting pressures (vaive lift adjustmant screw turned 3/4 + 1/8 
turn from closed position) 


New nozzle 2750 to 2900 ря (193 3 to 203 9 kg/cm!) 
Used nozzle 2400 to 2900 ри (168 7 to 203 9 kg/cm?) 
Used, adjusted nozzle 2700 to 2900 ри (189 8 to 203 9 kg/cm?) 


Return oi leakage test 
pressure 1400 to 1600 ря (98 4 to 112 5 kg/cm?) 


Leakage in 15 seconds 1 to 10 drops 


Maximum tip leakage 1 3 drops іп 15 seconds with pressure 250 to 300 
ри (17 6 to 21 1 kg/crn?) less than opening pressure 


(1) Torque for locknut 35 to 40 Ib in (40 4 to 46 1 ст kg) 


(2) Torque for pressure 
screw 75 to BO Ib in (86 5 to 92 2 cm Ко) 


—————————MÀMÁÁÓU vF нн 


3208 INDUSTRIAL & MARINE ENGINES 


SPECIFICATIONS 


FUEL TRANSFER PUMP 


Fuel pressure at FULL LOAD . 30 t B psi (2.1 50.4 kg/cm?) 


(1) Olamster of shaft for 


ДІККЕ 
ге 


PIIIIZ 


АДВ KA 


idler ger iie 4914 £ 0003 іп. (12,481 20.008 тт) % ии 
Bore іп Idler 
BEA een 4928 + 0093 in, (12.512 £ 0.008 mm) 70520X3 
FUEL FILTER BASE | 
1 
(1) 4N3298 Spring: 
Length under test force ................. 278 іп. (7,0 тт! 
Тән force. асан оу Shedd u аа 4878 ib. (0.40 kg) 


Free length after test .....,..........,, B10 in, (13.0 тт) 

Outside diameter ...................... .273 in, (6.9 mm) 
(2) 8F2821 Spring: 

Length under test force .... ......... . 1.28 in. (31.8 тт) 
‚. 2.84 to 3.34 Ib, (1.3 to 1,5 ко) 
1 88 in (42.7 тт) 


‚ 41 in. (104 mm) 


Тем force .. ...... 


Free length after tett 
Outside diameter... 


(3) Torque fer има: 


Put 983283 Thread Lock Compound 
On threads of the stud and tighten 
the stud to уа ............. BO t 10 Ib.ft, (8.9 2 1.4 тко) 


АЛВА 


DRIVE GEAR FOR THE INJECTION PUMP 


(1) Torque for the bolt that holds the 
drive gear to the camshaft of the 
injection pump 


80: Stb. ft (11 1 t 07 тко) 


Да s 
i 
Че 


TAS2X1 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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3208 INDUSTRIAL & MARINE ENGINES 


AUTOMATIC TIMING ADVANCE UNIT 


End play between washer (2) and timing 


advance unit (1) быз 003 то 037 in. (0 08 to 0.84 тт} 
108 + 36 Њ іп (124 5 з 41 5 ст kg) 


(3) Torque for screw 


Stake scraw (3) in two places 


SHUTOFF SOLENOID 
(Activated to Run) 


4N4316 24V (Synchro Start Number Series 1500) 
941067 12V (Synchro Start Number Series 1500) 
(1) 4М7218 Spring for solenoid 


Length under test forca . .. .. ,... . , Би, (14.9 тт) 
Test force rx 6.17 ib. (2.8 kg) 
Free length efter test . .....,,......... 1.10 in. (27.9 mm) 
Outside diameter . ... , Ses da 839 In. (16.2 mm) 


9N1068 12V (John W. Hobbt Number 21844) 
(2) 916479 Spring for solenoid: 


Length under teet force .,,,,., OCDE. 720 іп, (18.29 mm) 
В ec 5.5 £30 Ib. (2.8 £0.14 kg) 
Free length after ев... 1.08 іп, (27.4 mm) 
Outilde diameter ..... ...........,,.,, „79 in. (20.1 тт) 


SPECIFICATIONS 


Ц 


Ц 
и 


(018 


А04867х2 


уш 


3208 INDUSTRIAL & MARINE ENGINES 


VALVES 


(Engines with Serial Numbers 90N1-90N6120, 75V1-75V 1446) 


(1) 919190 Spring (outer) 


Length under test force 1 715 in (43 56 mm) 
Test force 35 + 616 (159+ 23 ка) 
Free length after test 1 855 п (47 12 тт) 
Outside diameter 1 440 in (36 58 mm) 
(2) 919172 Spring (inner) 
Length under test force 1 715 in (43 56 тт} 
Test force 165: 416 (74 + 1B kg) 
Free length after test Т 855 in (47 12 mm) 
Outside diameter 998 in (25 35 mm) 
(3) Oiameter of valve stem 
9L7682 intake Valve 3725 + 0005 т (9462 + 0013 тт) 
Minimum permissible diameter of the 
valve stem (worn) 3710 in 19 423 тт) 
(91 7683 Exhaust Valve (tapered stem) 
Head end of valve пет 3705 + 0005 in (9411 + 0013 mm) 
Lock end of valve stem 3715 + 0005 n (9 436 + 0013 mm) 
Minimum permissible diameter of the 
valve stem (worn) 3690 in (9 373 тт) 
Bore in the valve guides (intake 
and exhaust) 3745 + 0005 т (9512: 0013 тт) 
Maximum permissible bore in the valve guides (worn) 
Measure 75 in (19 0 тт) deep іп valve guide боге from 
both ends of the valve guide 3760 in (9 550 mm) 
(4) Thickness of valve Пр 
Intake valve 091 м (231 mm) 
Minimum permissible valve hp 076 in (1 93 mm) 
Exhaust valve 063 in (1 60 mm) 
Minimum permissible valve Пр 048 т (1 22 тт) 
(5) Angie of valve face 
Intake valve 30° + 15" 
Exhaust valve y 45° + 15' 
(6) Отатетег of valve head 


(intake valve) 2094: 005in (5319: 0 13 тт) 


Diamater of valve head 


(exhaust valve) 1 804 + 005 n (45 82 + 0 13 тт) 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 


SPECIFICATIONS 
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3208 INDUSTRIAL & MARINE ENGINES 


(Engines with Serial Numbers 90N1-90N6120, 75V 1-75V 1446) 


VALVE SEATS AND INSERTS 


EXHAUST VALVE 


(1) 


(2) 


(3 


(4! 


(5 
(6 


(7 


(8 


Distance from the end of the valve to the valve 
spring washer seat 2063 + 015 n (52 40 + 0 38 тт) 


Depth of bore tn head for valve 


seat insert 442 + 002 1п (1123: 005 mm) 


Diameter of valve seat 
insert 19120: 0005 ın (48 565 + 0013 тт) 


Bore іп head for valve 


seat insert 1 9090 + 0005 ın (44 489 + 0013 тт) 


Maximum permissible width of the face of 


the valve seat insert 105 in (267 mm) 


Angle of the face of the valve seat insert 45%⁄° + и? 
Distance from head of valve to cylinder head face 
085 in (2 16 mm) 


050 in (1 27 mm) 


Maximum permissible (valve closed) 
Minimum permissible (valve closed) 


Outside diameter of the face of 


the valve seat insert 1 735 + 005 (4407+ 0 13 тт) 


Maximum permissible 1 760 in (44 70 тт} 


Angle to grind face of seat insert (ко get a reduction 
of maximum seat diameter} 15° 


SPECIFICATIONS 


Ш 
== 
Ж 


196067 


INTAKE VALVE (without valve seat insert) 


{1 


(2) 


(3 
(4 


(5 


(6) 
(7) 


Distance from the end of the valve to the valve 
spring washer seat 2 063 + 015іл (52 40 + 038 mm) 


Maximum permissible width of the face 


of the valve seat 120 in (305 mm) 


Angle of the face of the valve seat 30%° + и? 
Distance from head of valve to cylinder head face 
068 in (1 73 тт) 


036 in (091 mm) 


Maximum permissible (valve closed) 
Minimum permissible (valve closed) 


Outside diameter of the valve 
seat 2045 + 005іп (52 23 + 013 тт) 


2 065іп (52 45 тт) 
2 150 in (5461 тт) 


Maximum permissible depth of the bore to make the 
face of the valve seat smaller 170 га 14 32 mm) 


Maximum permissible 


Diameter of the bore 


3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


Valve Seats and Inserts (Cont.) 
(Engines with Serial Numbers 90М1-90М6120, 75V1-75V 1446) 1 


INTAKE VALVE (with valve seat insert) 
(1 


Distance from the end of the valve to the valve 


spring washer seat 2063 + 015іп (52 40 + 038 тт} 
(2) Depth of bore in head for 
valve seat insert 442 + 002 1п (1123: 005 mm) 
(3) Diameter of valve seat 
insert 21500: 0005 in (54 610 + 0.013 тт) 
Bore in head for valve seat 
insert 21470 + 0005 т (54 534 + 0013 тт) РА Ж 
(4) Maximum permissible width of the face of the Й 7 2 
valve seat insert 120 in (3 05 тт} % И 2 
ye ye d Я 22 ГА 
(5) Angle of the face of the valve seat insert . 30% tA ; m Й 
(6) Distance from head of valve to cylinder head face El B 7 A 
#9 ^, 
Maximum permissible (valve closed) . 068 in (1 73 mm) ¿= =Z L 
Minimum permissible (valve closed) . 036 in (091 mm) N 
(7) Outside diameter of the face of 5 
the valve seat insert 2045 + 005 in (52.23 + 0 13 mm) T$6067 
Maximum permissible 2 065 in (52 45 mm) TYPICAL ILLUSTRATION 
(8) Angie to grind face of seat insert (to get a reduction 


of maximum seat diameter) 15° 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


VALVES 
(Engines with Serial Numbers 90N6121-Up, 75V 1447-Up) 


(1) 919190 Spring 


Length under test force 1715іп (43 56 тт} 
Test force 35 +5 ib (159123 ка) 
Free length after test 1 855 n (47 12 mm) 
Outside diameter 1.440 in (36 58 тт) 


(2) Distance from the end of the valve 
to the valve spring 
spacer seat 2 063 + 015 in (52 40 +0 38 тт) 


(3) Diameter of valve stem 


91.7682 Intake 
Valve 3725 + 0005 in (9 462 + 0 013 mm) 


Minimum permissible diameter of the 
valve stem (worn) 3710 in (9 423 mm) 


9L7683 Exhaust Valve (tapered stem) 


Head end of valve 


stem 3705 + 0005 n (9 411 +0013 mm) 

Lock end of valve T95899- 1X1 % 5 
stem 3715 + 0005 in (9 436 +0 013 mm) 

Minimum permissible diameter of the 

valve stem (worn) 3690 т (9 373 mm) 


Bore in the valve guides (intake and 
exhaust) 3745 + 0005 in (9512 £0 013 тт) 


Maximum permissible bore in the valve guides (worn) 


Measure 75 in (190 mm) deep in valve 
guide bore from both ends 


of the valve guide 3760 in 19 550 mm) 

(4) Angle of valve face 

Intake valve 30° + 15' 

Exhaust valve - 45° + 16“ 
(5) Diameter of valve head 

(intake valve) 2094 + 005 іп (53 19 +0 13 тт) 

Diameter of valve head 

(exnaust valve) 1 804 + 005 in (45 82 +0 13 тт) 
(6) Thickness of valve lip 

Intake vatve 091 т (231 тт) 

Minimum permissible valve lip 076 п (193 тт) 

Exhaust valve 063 in (160mm) 

Minimum permissible valve lip 048 in (1 22 пит) 


eee нан MÀ 
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3208 INDUSTRIAL & MARINE ENGINES 


VALVE SEATS AND INSERTS 
(Engines with Serial Numbers 90М6121-Џр, 751447-Up) 


EXHAUST VALVE 


(1) Depth of bore in head for valve 


seat insert 442 + 002 п (1123 £005 mm) 


(2) Diameter of valve seat 


insert 1 9120 + 0005 іп (48 565 +0 013 mm) 


(3) Bore іп head for valve 


seat insert 19090 + 0005 Іп (44 489 +0 013 тт) 


Maximum permissible width of the face 


of the valve seat insert 105 in. (2 67 mm) 


(4) Distance (гот head of valve to cylinder head face 


Maximum permissible (valve closed) 085 in (2 16 mm) 
Minimum permissible (valve closed) 050 т (127 мт) 
(5) Angle of the face of the valve seat insert 454? t 4? 


46) Outside diameter of the face 
of the valve seat 


Insert 1735 + 005 in (44 07 5013 mm) 
Maximum permissible 1 760 т (44 70 mm) 


(7) Angle to grind face of seat insert (to get a reduction 
of maximum sent diameter) 


INTAKE VALVE (without valve seat insert) 


(1) Distance from head of valve to cylinder head face 


Maximum permissible (valve closed} 068 in (1 73 тт) 

Minimum permissible (valve closed) 036 in (091 mm) 
(2) Maximum permissible width of the face 

of the valve seat 120 in (3 05 mm) 
(3) Outside diameter of the valve 

seat 2 045 + 005 in (52 23 +0 13 mm) 

Maximum permissible 2 065 in (52 45 mm) 
(4) Angle of the face of the valve seat 30%° + w° 
(5) Diameter of the bore 2 150 in (54 61 тт) 


(6) Maximum permissible depth of the 
bore to make the face of the 


valve seat smaller 170 м (4 32 тт) 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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SPECIFICATIONS 


3208 INDUSTRIAL & MARINE ENGINES 


SPECIFICATIONS 


Valve Seats and Inserts (Cont.) 
(Engines with Serial Numbers 90N6121-Up, 75V1447-Up) 


INTAKE VALVE (with valve seat insert) 


(1) Diameter of the valve seat 


insert 21500 + 0005 in (54610 +0013 тт} 


(2) Bore tn head for valve seat 


Insert 2 1470 + 0005 in (54 534 +0 013 mm) 


(2) Depth of bore in head for valve 


seat insert 442 t 002 п (1123 £0 05 mm) 


(3) Maximum permissible width of the face of the 


valve seat insert 120 in (3 06 mm) 


(4) Distance from head of valve to cylinder head face 


Maximum permissible (valve closed) 068 in (173mml 

Minimum permissible (valve closed) 036 in (091 mm) 
(5) Angle of the face of the valve seat insert 304? tx? 
(6) Outside diameter of the face of the valve 

seat insert 2045 + 005 in (52 23 +0 13 тт) 

Maximum permissible 2 065 т (52 45 mm) 


(7) Angle to grind face of seat insert (to get а reduction 


of maximum seat diameter) 15° 


SADASTA 
—Yh 


АХ»; 
| 


VALVE ROCKER ARMS AND CAM FOLLOWERS 


(1) Torque for bolts holding rocker 


arms 18+ Sib ft (25 + 07 mkg) 
(2) Torque for lock nut for valve 

adjustment screw 24+ 5Ib ft (33: 07 mkg) 
(3) Diameter of the shaft for the 

rocker arms 8580 to 8586 in (21 793 to 21 814 mm) 

Minimum permissible diameter (worn) 8570 in. (21 768 mm) 

Bore in bearings for the 

rocker arms (new) 8603 + 0008 т (21 852 + 0020 mm) 

Maximum permissible bore (worn) 8630 in (21 920 mm} 

Maximum permissible clearance between bore in 

bearing and shaft (worn) 005 in. (013 mm) 
(4) Clearance for valves (intake valve) 015 п (038 mm) 

Clearance for valves (exhaust valve) 025 п (0 64 тт) 
(6) Diameter of cam 

follower 11589 + 0004 in (29 436 + 0010 mm) 

Minimum permissible (worn) 1 1575 in (29 401 mm) 

Bore in block for cam 

follower 1 1624 + 0006 in (29 525 + 0015 mm) 

Maximum permissible bore (worn) 1 1650 т (29 591 тт) 
(6) Torque for the thrust pin for the 

camshaft 35 + Sib ft (48 07 mkg} 


T95333X | 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


CYLINDER HEAD 


Torque for bolts holding the 
valve cover 2 120 + 24 Ib іп. (138.4 + 27 7 ст.Кр) 


Put 459416 Anti-Seize Compound on bolt threads and tighten bolts in 
the following Step sequence 


Torque for head bolts 1 thru 18 


Step 1. Tighten ві! bolts in number sequence 


ex 
КА e aa I US .. BO: 101b ft. (8.3 + 1.4 mkgl Cog. С 


Step 2 Again tighten all bolts in ча 
number sequence to . 95 + 6 Ib. ft, (13.1 + 07 mkg) 


Step 3 Again tighten all bolts in 
number sequence to 95 + Sib. ft (13.1 + 07 mkg} 


Torque for head bolts 19 thru 22 (tighten all bolts 
in number sequence to) 32+ 516 ft (44: 07 тко) 


48734х1 1 


CAMSHAFT Г 


Heat gear to Install, Do not heat to a temperature of more then 600" F 
(316° C). Oo not heat with a torch. 


(1) End play tor the camehatt .... .007 з .003 In. (0.18 + 0.08 mm} 
Maximum permissible end play (worn) ...... .020 In. (0.81 тт) 
(2) Diameter of bearing surfaces (journals) of the темасы DERE очни 
camsheft |... ....... 2 5000 + .0006 in. (63 600 з 0013 тт) 
Bore in bearing for 
camshaft . ; 2 5035 + 0015 (63 599 1 0 038 mm) 
Maximum permissible clearance between bearing 
and bearing surface (journal) (worn) 007 in. (0 18 mm) 
3 


(3 


Height of the lobes of camshaft. 


To get height (3), use the following procedure 


A Measure base circle (5), 
В Add lobe lift (4) to base circle measurement 
Total ів camshaft lobe height 
NOTE. Camshaft lobe lift (4) is 
а Exhaust lobe . j . 3071 n (7 800 mm) 
b Intake lobe р 3077 in (7 816 mm) 
44230x} 


Minimum permissible height of Inbes is 025 in. (064 mm) less than 
messurement in step (B). 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


MANIFOLD AND VENTILATION VALVE 


(Industrial Engines) 


Put 8H5137 Form A Gasket on threads of adapter and plug 


(1) Torque for adapter . 108 + 36 lb іп (125 + 44 ст.ко) 
(2) Torque for plug T ... 108: 36 Ib in (125 44 ст ко) 
(3) Torque for bolts holding the 
exhaust manifold 32+ Sib ft (4.4: 0 7 тка) — мара 


Locks must be bent on а flat side of the bolt head Bolts must be 
turned no more than 30° of a turn for the alignment of locks with a flat 
side of the bolt head 


MANIFOLD AND VENTILATION VALVE 
(Marine Engines) 


Put 8HB137 Form A Gasket on threads of adapter and plug. 


{1} Torque for adapter ......... 108 36 Ib. in. (126 з 44 cm.kg) 3 nei 
(2) Torque for plug ............ 108 з 38b. In. (126 з 44 cm.kg) 
(3) Torque for bolts holding the 

exhaust тәпіісіі.............. 92: Bib, ft. (4.4 + 0.7 тка) 


AIR INLET MANIFOLD 


547721 
Tighten bolts (3) and (4) to . чүн 15 + Sib. ft (2.0: 0.7 тко) 
Tighten all bolts in number 
sequence to . ae Е 32 + 6 lb. ft (44: 07 тка) 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


LUBRICATION SYSTEM 


Ой pressure that makes the oil filter 


bypass valve open 20 + 2рв (1.41 + 0 14 kg/cm?) 
Oil pressure that makes the oil 2 
cooler bypass valve open 18 + 4 psi (127 + 0.28 kg/cm?) 
(1) Torque for nuts holding oil cooler core to 
си! cooler base 16+ 216 ft (22103 тка) 
(2) 919188 Spring (oil cooler bypass valve) 
x T95206-B 
Length under test force 1 70 in 1432 mm) 
Test force В 3 5 bs (1 59 kg) 
Free length after test . 2 28 п (579 тт) 
Outside diameter 440 in (11 18 mm) 
(3) Torque for bolts holding the 
он pan " 17 = 316 ft (24: 04 тко) 
(4) Torque for fitting 19: 4 Ib ft. (2.6 + 0 55 mkg) 
(5) Torque for cap 16 + 416 ft (20 + ОББ тко) 


MARINE GEAR ОН. COOLER 


тресе чаа 


AZ2022X1 


(1) Torque for nuts holding the oil cooler core for 
the marine gear . Е .. 45+ 65. ft (62 + 07 т) 


NOTE: FOR TORQUE VALUES МОТ GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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3208 INDUSTRIAL & MARINE ENGINES 


DIL PUMP 


Pressure of oil when measured at oil filter base (warm oil) 


High idle rpm 55 to 85 ри (3 9 to 6 0 kg/cm?) 


Low idle rpm minimum oi pressure of 15 psi (1 1 kg/cm?) 


Maximum permissible end clearance of oil pump 
gears when measured with oil pump installed to 


front cover 006 in (0 15 mm) 


(1) Clearance of ой pump gear 


rotor tip 002 to 006 in (0 05 to 0 15 mm) 

Maximum permissible clearance of oi! pump 

gear rotor tip 009 in (023 mm) 
(2) 9L9243 Spring (pump pressure relief valve) 

Length under test force 2579 in (65 51 пит) 

Test force 373: 1915 (169 + 09 ко) 

Free length after test 350іп (889 mm) 


Outside diameter 875 in (22 23 тт} 


2877455 


ELTE 2 


ЯА ТП 


Ка 


Sar 


SPECIFICATIONS 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


WATER PUMP 


{1) Clearance between the water pump impeller face 2 


and the front cover 011 to 035 in (0 28 to 089 mm) кыры 


(2) Distance from mounting face of the water pump to the end 
of the impeller 1 265 to 1 275 (32 12 to 32 39 mm] 


WATER TEMPERATURE REGULATOR 
(916756) 


Temperature when completely open 197° F (92° С) 77719X1 
Minimum opening distance 380 in (9 65 тт) 


COOLING SYSTEM 
PRESSURE CAP 


689505 Pressure Relief Cap: 


Pressure that makes the relief 


valve open 13 to 15 psi (0 9 to 1 0 Ка/ст?) 

2N3402 Pressure Retief Cap: IER 555556556 
|2222 

Pressure that makes the relie wes ^" -—— 

valve open Š - 641077рв (0 45 to 0 54 kg/cm?) 


818617 Pressure Relief Сар: TYPICAL ILLUSTRATION 


Pressure that makes the relief 
valve open 6 5 to В ри (0 46 to 0 56 kg/cm’) 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


V-BELT TENSION CHART 


WIDTH TOP 
WIDTH OF PULLEY BELT TENSION BELT mE SN = NO. — 


BELT SIZE | BELT TOP GROOVE ЧАС“ | — "USED'* | [GAGE NO. NO. 
pf in | mm | mm | in| GAGE READING | GAGE READING 


—— 33-73F 
BT-33-96-4-16 
BT-33-72-4-15 
BT-33-72-4-15 
BT-33-72-4-15 
і 5 | у ВТ-33-72-4-15 

“ІМІТІЛІ" BELT TENSION is for а new belt. 

* "USED" BELT TENSION is for а belt which has more than 30 minutes of operation at rated speed of 

engine. А 023ZX 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


CYLINDER BLOCK 


Measure wear of the cylinder bore at the top and bottom of piston ring 
travel 


(11 Cylinder bore (standard, original 
sizel 4 5005 + 0005in (114313: 0013 mm) 


The recommendation is made to make 
the cylinder bore the next size larger 
when the size of the bore is 4 5060 in (114 452 mm) 


Cylinder bore must be made the next 
size larger when the size of the 
bore is 45090 т (114 529 тт) 


Cylinder bore | 0201п (0 51 mm) larger than the 
original size] 4 5205 + 0005 т (114 821 + 0013 тт) 


The recornmendation 15 made to make the 
cylinder bore the next size larger 
when the size of the bore 15 45260 in (114 960 тт) 


4477301 


Cylinder боге must be made the 
next size larger when the size of 


the bore 5 45290 т (115 037 mm) 
Cylinder bore | 040 in (1 02 тт) larger than the 
original size] 4 5405 + 0005 іп (115 329 + 0013 mm) 


Maximum permissible wear of cylinder bores 
{replacement of the cylinder block 
15 necessary) 4 5490 in. (115 545 mm) 


(21 Bore in block for camshaft 
bearing 26525 + 0005in (67 374 + 0013 тт) 


(3 


Width of main bearing 
cap 6 5600 + 0007іп (116624 + 0018 mm) 


Minimum permissible width of 
main bearing cap 6 5580 in (116 573 mm) 


Width of matn bearing cap guide 
(in cylinder black) 6 5590 + 0005іп {116 599 + 0013 mm) 


(4) Bore in block for main 
bearing 3 7075 + 0005in (94 171 + 0013 тт) 


Permissible amourt of distortion 
in bore 3 706 to 3 709 in (94 13 to 94 21 тт) 


(5) Torque for bolts holding caps for main bearings 
1 Put crankcase oi! on bolt threads and washer face 


2  Tighten all bolts in number sequence 
to 30 + 3lb ft (41+ 04 ткр) 


3 Рита mark on each bolt and сар 


4  Tighten al! bolts in number sequence from mark 120“ + 5° 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


CONNECTING ROD 


(1) Bore іп bearing for 
piston pin 1 5010 + 0003 in (38 125 + 0 007 mm) 


(2) Bore in connecting rod 
for bearing 29418 + 0005 т (74 721 + 0013 mm) 


(3) Distance between center of bearing for 
Piston pin and center of bearing for 


crankshaft journal 7 900 + 0011п (200 66 + 003 тт} 
(4) Diameter of piston 

pin 1 4999 + 0002 п (38 097 + 0005 тт} 

Maximum permissible clearance between 

bearing and piston pin 003 in (0 08 mm) 


(5) Bore in bearing for crankshaft bearing 
surfaces (journal) 2753: 001 in (69 93 + 003 mm) 


Clearance between bearing and crankshaft bearing 
surface (journal) 0030 + 0015іп (0 076 + 0038 mm) 


Maximum permissible clearance between bearing 
and crankshaft bearing surface (journal) 007 in (0 18 mm) чамахі 5 $ 


(6) Torque for nuts 


А Put crankcase oil on bolt threads and seating faces of cap and 
nut 


В Tighten both nuts to 30: 31b ft (41 + 04 тко) 
Put a mark on each nut and cap 


Tighten each nut from mark 60° + 5° 


e e e a a 


PISTON 
(1) Clearance between top ring 
and groove 0030 to 0055 in (0 076 to 0 140 mm) 
Replacement needed at 011 п (028 тт} 
Maximum permissible clearance 014 1л (0 36 тт} 


(2) Clearance between o! ring 
and groove 0015 to 0035 in (0 038 to 0 089 mm) 1 2 


Replacement needed at 006 in (0 15 mm) 
Maximum permissible clearance 008 in (0 20 mm) 
(3) Bore in piston 
for pin 15006 to 1 5009 in (38 115 to 38 123 mm) --- 3 
= | 


Maximum permissible clearance between 


piston pin and bore іп piston 003 in (0 08 mm) 3 
Clearance between ends of piston ring, installed in the part of the 
cylinder bore that has no wear 
(4) Top ring 
Clearance between ends of 
piston ring 0225 + 0075 n (0572 + 0 191 тт) 
Ring needs replacement 
when clearance 15 045 in (1 14 тт) 
49605X1 
Maximum permissible clearance 
(replacement of ring necessary) 055 in (1 40 mm) 
(5) Oil ring 
Clearance between ends 
of piston ring 0175 + 0075 (0 445 0191 mm) 
Ring needs replacement when clearance is 038 in. (0 97 mm) 


Maximum permissible clearance 
(replacement of ring necessary! 045іп (114 тт) 
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3208 INDUSTRIAL & MARINE ENGINES 


CRANKSHAFT 

(1) End play for the crankshaft .. 006: .003 in. (0.16 + 008 mm) 

Maximum permissible end рту; for 

the crankshaft (worn) . . .012 in (030 тт) 
(2) Diameter of pulley end of 

crankshaft x 21256 + О00Біл (53 990 + 0.013 mm) 
(3) Heat gear to instali Do not heat to a 

temperature of more than ; 500" Е (260° С) 
(4) Diameter of bearing surfaces (journals) for 

the connecting rods (standard, original 

size] ..... 2244... 2.7600 2 (0004 in. (89.850 + 0,010 mm) 

Minimum permissible digmeter (worn! . 2.7488 in. (89.814 тт) 

Diameter of bearing surfaces (Journals) for the 

connecting rods (.010 іп, 10,26 mm) smaller than 

the originai size] ..... 2.7400 = .0004 іп. (89.5968 + 0.010 mm) 

Minimum реге Ме diameter (warn) .. 2.7388 in. (89.580 тт) 

Diameter of bearing surfaces (Journals) for the 

connecting rods (.020 іп. (0.81 mm) smaller than 

the original size) ..... 2.7300 з 0004 іп. 169.342 з 0.010 mm) 

Minimum permissible diameter (worn) .. 2,7288 In. (89.308 mm! 
(B) Diameter of bearing surfaces (journals) for 


the main bearings ний огідіпві 
вше .......... ,. 2,4905 + .0006 in. (88.887 + 0.013 тт) 


Міпітит „шше diameter (worn) .. 3.4980 in. (88.749 mm) 


Diameter of bearing surteces (Journals) for the 
main bearings (.010 in. 10.26 mm) mailer than 
the original size] ..... 3.4895 + .0006 іп. (88.833 + 0.013 mm! 


Minimum permissible diameter (worn) . 3,48804л, (88.596 mmi 


Diameter of bearing surfaces (Journals) for the 
main bearings [ 020 іп, (0.61 mm) smaller than 
the original size). 3.4795 + 0005 іп (88 379 0013 mm! 


Minimum permissible diameter (worn! 3.4780 in 188 341 тт} 
Bore in main bearing 35030 + 00101п (88 976 + 0025 тт} 


Ciesrance between main besring and crankshaft bearing 
surface (journal) . 0020 то 0060 in. (0.061 ко 0.127 тт) 


Maximum permissible clearance between main bearing 
and crankshaft bearing surface (journal) .008 in. (0 15 тт} 


Maximum permissible run out [axial eccentricity) 
of the crankshaft, measured at the center main 
bearing surface (journal) . я y 006 іп. (0.15 тт!) 


Maximum permissible run out (axiai eccentricity) 
of the crankshaft, measured at No 2 and No 4 main 
bearing surfaces (journal). . y Е ,003 in 1008 mm) 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 


ка 


SPECIFICATIONS 


PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


PULLEY AND DAMPER 


instali the damper assembly on the crankshaft until the hub of the 
demper sssembly comes in contact with the pear on the crenkshaft, DO 
NOT use tha boit and washer thet hoide the demper әметһіу on the 
orankshaft to inetell the damper assembly. 


(1) Torque for bolt hotding 
the pulley ................ 480: 60 Ib. ft. (63.6 + 8.3 mkg) 


FLYWHEEL 


Put 648137 Form A Gasket on threads of flywheel bolts, 


(1) Maximum permissible “run out” (redial 
eccentricity) off center of bore 


(total indicator reading)... ....... ...... 006 іп. (0.16 mm) 
(2) Torque for bolts holding 
flywheel to crankshaft. .... .. 55: 5 th, fe. (7.6 2 0.7 тка) 


(31 Maximum permissible “run out” (radial 
eccentricity) off center of pilot bore 
(total indicator reading) .... ............ 006 in. (0.13 mm) 


(4) Maximum permissible “run сиг’ (axial 
wocentricity! of tacs 
(соте! indicator reading) ,................. 006 In. (0.18 тт) 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


FLYWHEEL HOUSING FACE 
(Industrial Engines) 


39252-1Х 2 


(1) Maximum permissible “run оці" 
{axial eccentricity} of face 
total indicator reading .. 2 .. -008 in (0.20 mm! 


FLYWHEEL HOUSING FACE 
(Marine Engines) 


(1) Maximum parmissibla "run out” 
(axial eccentricity) of face 
(total indicator reading). . w^ iyu a 008 іп (0 20 mm) 


(2) Torque for bolts ..... 20+ Sib ft (2.8 + 07 mkg) 
NOTE Put 953264 Pipe Sealant on threads 


NOTE: FOR TORQUE VALUES NOT GIVEN, SEE THE FIRST 
PAGE OF SPECIFICATIONS FOR GENERAL TIGHTENING TORQUES 
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9 


10 


11 


CHART FOR DIAL INDICATOR MEASUREMENTS 


Correction for bearing clearance | ој 
Dial Indicator Reading | " о | 


Баш 
Стено Ги ИС КЕСИ 


FLYWHEEL HOUSING BORE 


With the dial indicator in position at (С), adjust the dial indicator 
to 70" (zero) Push the crankshaft up against the top bearing. Write 
the measurement for bearing clearance on line 1 in column (С) 


Divide the measurement from Step 1 by 2 Write this number оп 
line 1 in columns (B) & (D) 


Turn the crankshaft to put the dial indicator at (A) Adjust the dial 
indicator to 0” (zero) 


Turn the crankshaft counterclockwise to put the dial indicator at 
(В) Write the measurement in the chart 


Turn the crankshaft counterclockwise to put the dial indicator at 
(C) Write the measurement in the chart 


Turn the crankshaft counterclockwise to put the dial indicator at 
(O) Write the measurement in the chart 


Add lines | & 11 by columns 


Subtract the "smaller number from the larger number in line II! in 
columns (В) & (0) The result ів the horizontal “eccentricity” (out 
of round) Line lli, column (С) В tne vertical eccentricity. 


Position of 
diel indicator 


“Total Vertical eccentricity [out of round) 
**Subtract the smaller No from the larger No The difference is 
the total horizontal eccentricity 


A1023AX1 


On the graph for total eccentricity find the роті of intersection of 
the lines for vertical eccentricity and horizontal eccentricity. 


If the point of intersection із in the range marked "Acceptable" 
the bore is in alignment 1f the point of intersection is in the range 
marked "Мо: Acceptable” do Step 11. 


Loosen the bolts holding the fiywheel housing to the cylinder 
block Hit the flywheel housing lightly with а hammer to put it in 
the correct position Tighten the bolts holding the flywheel hous- 
Ing to the cylinder block and do Steps 1 through 10 again 


SPECIFICATIONS 


С (ТОР) 


A10233X1 A (BOTTOM) 


^10271X1 
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NOT ACCEPTABLE 
010 


о з 002 з 004 з 006 2 008 > 010 f 012 in 
(0 05) (о 10) (0 15) (o 20) (0 28) 1030) mm 


3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


ALTERNATORS 


2М7759 12V (Motorola Number 8MH-2003K) 
Rotation can be either direction 


Output at 5000 rpm and 14 V (cold) put a load оп the battery 
with а carbon pile to get maximum of е М . 50A 


Rated output (hot) in аҥ temperature of 77° Е (25° С) 
Speed at 5000 rpm and when temperature and 


output аге not changing > SOA 2 
Field current at 12 V and 75° F (24° C) = Maximum of 3 0 A ы y / ! 
(1) Torque fornut . 45: БЕ ft (62+ 07 тко) LLNS A 
(2) Tension of brush spring . 6$5to70z (0.18 to 0 20 kg) a | | 


246398 24V (Motorola Number 8МН3006Р) 
Rotation can be either direction 


Output at 5000 rpm and 28 М (cold) put а load on the battery 
with a carbon pile to get maximum of ç 32A 


Rated output (hot) in air temperature of 77° F (25° C) 
Speed at 5000 rpm and when temperature and 1 


Output are not changing а 32А ix 
Field current at 24 V and 75? F (24? C) Maximum of 30 A 
(1) Torque for nut 45+ БІР ft (62: 07 mkg) 
(2) Tension of brush spring . §5to7 oz. (0 16 to 0 20 kg) 


3877 24У (Deleo-Remy Number 1102398) 


Polarity ıs negative ground. 1 2 
Rotation сап be either direction. 
Output st 26V and 2600 rpm (cold) гра Ді .. ..... 25A 
Output at 26V and 7000 rpm (cold) ....... hy Зад . 41A 
Rated output (hot) 2 порака ERES .... . ЖА 
(1)* Torque for stud nut for battery 
connection . . se ... 26 to 40 Ib. in (29 to 46 cm.kg) 
(2) Torque for pulley nut .. . .. 60: Бір ft. (8.3: 0 7 mkg) 


9L6298 12V (Delco-Remy Number 1102306) 
Polarity is negative ground 


Rotation can be either direction 


Output at 14V and 2000 rpm (cold) .... . .. 2.0... 33 А 
Output at 14V and 7000 rpm (cold) ... .. .. . ..... . А "e 
Rated output (hot). ..... при ДЕ ad sore dub iate sie - 55A 
(1) Torque for stud nut for 
battery connection . p 25 to 40 ib. in. (29 to 46 cm.kg) 
(2) Torque for pulley nut E 60 + B Ib. ft. (8.3 + 0.7 тко) 
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ALTERNATOR REGULATORS 


2N7278 12V (Motorola Number TVR 12-33С) 

Polarity is negative ground or insulated 

Voltage setting range 13 to 16 V 
Make adjustment of voltage setting to 144 V 
2N7279 24V (Motorola Number TVR24-29C) 


Polarity 15 negative ground or insulated 


Voltage regulator setting range 27 to 35 V 
48739x1 
Make adjustment of voltage setting to 284 V 
STARTER SOLENOIDS 


5L8735 12V (Delco Remy Number 1119862) 
7L6586 12V (Deico-Remy Number 1119879) 


Current consumption (draw) 


Pull in windings at 5 V 213 10 357А 
Pull tn windings at 10 to 12 V 6261085 7 А 
Hold in windings at 10 V Я 143 ї0 154 А 
Hold in windings at 10 to 12 V 14310185А 
(1) 4М1815 Spring for contact release 
Length under test force 42 in (10 7mm) 
Test force 85109516 (39 to 4 3 ко) 
Free length after test 83: 015 1п (211+ 038 тт) 
Outside diameter 875% 010 (2223 + 025 mm) 
(2) 9М7609 or 4M1856 Spring to return the clutch lever 
Length under test force 1 56 n (39 6 mm) 
Test force 14: Sib (635 + 0 23 kg) 
Free length after test 2 79 in (709 mm) 
Outside diameter 1 393 + 015 n (35 38 + 038 тт) 


(3) Torque for terminal screws 16 to 30 Ib м (18 4 to 35 0 cm kg) 
4M1812 24V (Delco-Remy Number 1119832) 


Current consumption (draw) 


Pull in windings at 5 V 1010115 А о 
Pull т windings at 20 то 24 М 40 10 552A 
Hold in windings at 20 to 24 V 82А 
(1) 4М1815 Spring for contact release 
Length under test force 42 in (10 7 mm) 
Test force В5 1195 (391043 ко) 
Free length after test . 83 + 015м (211 + 038 mm) 
Outside diameter 875 + 010 n (2223 > 0 25 mm) 
(2) 947609 or 4M1856 Spring to return the clutch lever 
Length under test force 15біп (39 6 тт) 
Test force 14 + БІБ (635: 0 23 kg) 
Free length after test 279 in (709 тт) 
Outside diameter 1393: 015 1п (35 38 + 038 тт) 


із 


Torque for terminal 
screws 16 to 30 Ib in (18 4 to 35 0 cm kg) 
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Starter Solenoids (Cont.) 


957976 24V (Prestolite Number SAT-4103) 
Current consumption (draw) at 70° F (21° С). 


Pul! in windings at 12V EE. . . 232102686 А 

Pull за windings at 20 to 24V .... a 38 6 10 524A 

Hold tn windings at 12V Š ед 411048 А 

Hold in windings at 20 to 24У .... . . . б8ю96А 
STARTER MAGNETIC SWITCH 


9N964 12V (Оејсо-Вету Number 1119828) 


жю707х2 
Current consumption (draw) both windings at ВУ z 21(024А 4 


(1) Torque for nuts for 
larger terminal . . 35+ 5Њ in. (404 58 cm kg) 
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STARTING MOTORS 


4N8253 12V (Delco-Remy Number 1114733) 
91.3597 12V (Deico-Remy Number 1114708) 
Rotation із clockwise when seen from drive end 
Minimum no load speed 
Maximum no load speed 
Current consumption (draw! at no load 
Minimum with solenoid at 9 V 
Maximum with solenoid at 9 V 


Clearance between pinion and housing 
(pinion clearance) 


{1) Tension of brush spring 
(2) Torque for screws holding nose housing 


4000 rpm 
7000 rpm 


. 140 А 
190 А 


36 in (91 тт) 
80 ог 12 3 Ка) 


to lever housing 13 to 17 Ib ft (18 to 2.4 тка) 


(3) Torque for terminal nuts . 


449253 12V (Delco-Remy Number 1114731) 


Rotation is counterclockwise when seen from drive end 


Minimum no load speed 

Maximum no load speed 

Current consumption {draw} at по load 
Minimum with solenoid at 9 V 
Maximum with solenoid at 9 V 


Clearance betwsen pinion and housing 
(pinion clearance) 


(1) Tension of brush spring 


(2) Torque for screws holding nose housing 


to lever housing Дан . 13 to 17 Ib 


(3) Torque for terminal nuts 
25900 24V (Delco-Remy Number 1113942) 


Rotation 15 clockwise when seen from drive end 


20 to 25 fb ft (2.8 to 3 5 mkg} 


4000 rpm 
7000 rpm 


m 140 A 
190 A 


. Зб in (9.1 mm) 
. 80 ог. (2 3 ко) 


ft (1 8 to 2 4 тко) 
20 to 25 Ib ft (2.8 to 3 5 mkg) 


Minimum speed with no load 5500 rpm 

Maximum speed with no load 7500 rpm 
Current consumption (draw) at no load 

Minimum with solenoid at 20 V 75 А 

Maximum with solenoid at 20 V 95А 
Clearance between pinion ала 
housing (pinion clearance) 36 in (9 1 тт) 
(1) Tension of brush spring 80 oz (2.27 kg) 
(2) Torque for screws holding nose housing 

to lever housing 13 to 17 Ib ft (18 to 24 тка) 


(3) Torque for terminal nuts 


20 to 25 Ib ft (28 to 3 5 mkg) 
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3208 INDUSTRIAL & MARINE ENGINES SPECIFICATIONS 


Starting Motors (Cont.) 


4N7183 24V (Prestolite Number MF Y 6402) 
Rotetion is counterciockwise when seen from drive end. 


Minimum epeed with по loed ........................ 8000 rpm 
Current consumption (draw) with no loed: 

Maximum at 20У.................................. ФА 
(1) Tension of brush spring ......... 80 to 90 ог. (2.27 to 2.55 kg) 
(2) Torque for housing bolts ............ 100 ib. in. (118.2 cm.kg) 
ІЗ) Torque for terminal nuts ....... 20 to 26 ib. н. (24 to 2.8 ти) 
(4) Clearance between pinion and housing 

{pinion cieeranod) ......... 020 to ОВО In. (0.81 to 1.27 mmi 


ІҢ CATERPILLAR 


CATERPILLAR FUNDAMENTAL ENGLISH MARCH 1975 
FORM МО. ВЕСО168-01 PRINTED IN U.S.A 


DRIVE SHAFT GROUP 


Transmission to Rear Axle Drive Shaft 


DRIVE SHAFT REMOVAL: 
1. Park machine on level ground, lower blade, 
set parking brake and securely block machine. 


2. Remove journal cross mount bolts from axle 
companion flange and remove drive shaft assembly. 


3. To remove front drive shaft from center 
bearing, the yoke nut and yoke end must be removed 
first. 


Rev. 760501 50-1.1 


Center Bearing to Front Axle Drive Shaft 


Drive Shaft Yoke Nut and Yoke End 


Drive Shaft Assembly 


K300 


DRIVE SHAFTS: 


SNAP RING 
‚ JOURNAL CROSS & BEARING ASSEMBLY 


CENTER BEARING 


YOKE END 


М. 


< 


DUST САР ый 
STEEL WASHER if 


CORK WASHER 


DRIVE SHAFT ASSEMBLY 


DRIVE SHAFT GROUP 
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DRIVE SHAFTS 


DRIVE SHAFT DISASSEMBLY: Dust Cover Kit 
1. To remove journal assembly, remove the 
bearing retainer snap rings from the yoke. 3. To remove yoke sleeve remove dust cap 


and separate the shaft assembly. 


2. Press bearings from the yoke and remove 
the journal assembly. 


4. When reassembling the unit, check for 
proper yoke alignment if the drive shaft yoke sleeve has 
been removed. 


CENTER BEARING REMOVAL: 

1. Park machine on level ground, lower blade, 
set parking brake and securely block machine. 
Remove front drive shaft assembly. 
Disconnect grease lines at center bearing. 
Remove retaining bolts and bearing. 
Reverse proceEdure.for installation. 


т = оого 
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Transmission 


removing rear floor plate. The seat mounting base, 
complete with seat, may be removed to aid accessibility. 
Using a chain or belt filter wrench, remove canister. 
Remove old element and check for foreign material 
deposits. Install new element and O ring. Install filter 
canister and torque to 20 to 25 ft-lbs (2,8 to 3,5 m-kg). 
Refill transmission to FULL mark (refer to LUBRICANTS 
-SPECIFICATION CHART). Idle engine to prime 
converter and lines and recheck level, topping to FULL 
mark as required. When oil temperature is at operating 
temperature of 180 to 200°F (82 to 93°C) make final oil 
level check. 


ADJUST BRAKE every 800 hours or as required. 


да: баны делі Refer to vendor service manual. 
Transmission Oil Dipstick and Cover 


TRANSMISSION OIL PRESSURE TESTS should be 


MAINTENANCE: VE TRES made every 200 hours with transmission oil at operating 
CHECK OIL LEVEL daily on transmission oil dipstick temperature of 180 to 2000F (82 to 93°C). 

with engine idling and transmission oil at 180 to 200°F 

(82 to 93°C). Maintain oil level between dipstick 1. "Converter Out" pressure reading is taken 
markings, adding fluid as necessary (refer to with a 150 psi pressure gauge installed in test port on 
LUBRICANTS SPECIFICATION CHART) through tee fitting at transmission. Pressure reacing should be a 
transmission fill plug. minimum of 25 psi (173 kPa 11,8 kglsq cm) with 


transmission shift lever in NEUTRAL and engine at 2000 
RPM. Maximum pressure is not to exceed 70 psi (483 
kPal4,9 kglsq cm) with transmission shift lever in 
NEUTRAL and engine operating with no load at 
governed speed (2800 RPM). 


Transmission Oil Filler-Breather Cap 


OIL AND FILTER CHANGE should be made after initial 
50 hours of operation and thereafter filter change every 
200 hours and oil and filter change every 400 hours. 
Transmission oil should be at operating temperature. "Converter Out" Pressure Test 
Remove sump screen, cleaning thoroughly and replace 

using new gaskets. Access to the filter can be made by 
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TRANSMISSION 


RV 


CONVERTER 
OUT 


7 CONVERTER ІМ ча 


Е 
SQ 


у 


PRESSURE 
ж 
< >} CLUTCH 
О» (7-77 PRESSURE 
> 44: TEST 
M з 


Transmission Oil System Pressure Testing 


2. "Cooler Out" pressure reading is taken with 
a 150 psi pressure gauge at right hand test port at back 
of air-oil cooler. Reading should be 10 to 14 psi (69 to 
96 КРа/0,7 to 1,0 kg/sq. cm) less than "Converter Out" 
pressure with trans- mission shift lever in NEUTRAL and 


Cooler In Pressure Test 
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engine at 2000 RPM. If the pressure does not fall within 
the prescribed limits, a further check to localize the 
problem can be made at the left hand Cooler In" test 
port at the back of the air-oil cooler. 


Cooler In Pressure Test 


K300 


TRANSMISSION 


3. "Converter In" pressure tested with a 150 
psi pressure gauge should register 40 to 90 psi (276 to 
620 kPa /2,8 to 6,3 kg/ sq cm) at test port on pump 
valve body. Pressure is checked with transmission shift 
lever in NEUTRAL and engine at 2000 RPM. 


“Converter In" Pressure Tesl 


4. To test the "Clutch" pressure, the trans- 
mission oil should be at operating temperature of 180 to 
200°F (82 to 930С) and engine at idle (600 RPM). Shift 
through all direction and speed clutches with brake 
applied. With a 300 psi pressure gauge installed in the 
test port on the filter housing. the clutch pressure should 
register 240 to 280 psi (1654 to 1930 kPa 16,9 to 19,6 
kg за ст). All clutch pressures must be equal within 5 
psi (35 kPa/0,4 kg Isq cm). If clutch pressure varies in 
any one clutch more than 5 psi, clutch requires repair. 


"Clutch" Pressure Test 


FLOW TEST: 
With a flow gauge installed in the "Converter Out" line 
near the air-oil cooler, it should register 17 to 18 Imp. 
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gpm (20 to 22 US gpm/77 to 82 lit Imin). 


REMOVAL: 

On the machine, the engine and transmission are 
mounted in such a manner that in order to remove the 
transmission, the engine and transmission must be 
removed as a complete unit. 


1. Park machine on a level surface, lower the 
blade and securely block the machine. 


2. Remove hydraulic tank. 


3. Remove rear fenders and engine side 
plates. 


4. Remove radiator (refer to COOLING 
SYSTEM). 


5. Close fuel shut off valve at fuel tank and 
disconnect and cap fuel supply and fuel return hoses at 
engine. 


6. Disconnect and label all electrical 
connections at engine. Remove engine temperature 
sending unit from the engine. 


Engine Tachometer Cable Drive Adapter 

7. Disconnect throttle and tachometer cables 
at engine. 

8. Disconnect and cap air intake hose and 
remove air cleaner assembly. Disconnect exhaust pipes 


at the manifolds. 


9.- Disconnect front and rear drive shafts from 
transmission output shafts. 
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TRANSMISSION 


10. Remove front and rear steering cylinder 
pins and move both steering cylinders against the side 
of the frame. 


11. Disconnect and cap the transmission cooler 
hoses at the transmission swivel fittings. 


Transmission Oil Cooler Connections 


12. Disconnect and cap hydraulic brake line at 
the transmission. 


13. Drain the transmission fluid and remove 
dipstick assembly. 


14. Install a suitable lifting device on the engine 
and transmission and support the weight. 


15. Remove front and rear mounting bolts and 
lift engine-transmission assembly. When assembly has 
been lifted, it must be moved approximately 3" (8 cm) 
toward the rear of the frame to allow rear mounting 
brackets to clear frame when it is lifted out. 


16. After removing assembly from the frame, it 
must be positioned on a stand. The transmission can be 
separated from the engine by removing the right and left 
side mount plates and bolts securing the transmission to 
the engine flywheel housing. 


Caution: When engine and transmission are being 
separated, both units must be supported securely. 
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Transmission 


INSTALLATION: 

1. Reverse procedure for installation. Care 
must be taken when coupling the engine to the 
transmission, not to damage the fibre ring gear on 
engine flywheel. 


2. If installing a new ring gear on the engine 
flywheel, check to see that it fits on the converter drive 
ring before mounting. 


3. Mount the fibre ring gear on engine 
flywheel, install bolts and torque evenly to 21 ft-lbs (3 m- 


kg). 


Engine 


K300 


*MIL-L-2105B Extreme -Pressure Lubricant (ог API classification GL-5) of the 


THE Company SAE viscosity recommended in the chart at the right is preferred. All lubricants 
should be backed by the reputation of a well known supplier. It is im- portant to Г 1; MiL-L-24059 
specify ЕР lubricants of the MIL-L- 2105B type only, or of a API classification Prevailing Ambient уран 
GL-5. етрегатиге GL-5) 
1 Grade 90 
- "А" 2. Heavy Dut 
Heavy Duty Engine Oil of the proper SAE viscosity and backed by the - "ae Engine Oi 
reputation of a well known supplier will provide satisfactory operation. It is и Service Class 
lubrication important to specify the heavy duty type, with the old API service designation м [| МО ЗО ЛИБЕ 
MS - new SAE service designation SD or SE. 4o, зеле 
care for ^ : : | _ Grade 90 
Straight Mineral Gear Oil of the SAE viscosity recommended in the chart and — » 4 [ 1. MiL-L-21058 
backed by the reputation of a well known supplier of petroleum products is ІП ЗЕ" тата 
satisfactory. "B | ` Сари 
transmissions *Do not use extreme pressure lubricants other than MIL-L-2105B or of a NN: |. ПЕ 
ш | АРІ classification GL-5. Many EP lubricants contain highly-active chemical Е С СА eae 
compounds that have been formulated to perform satisfactorily in specific types ЗДУ MS, SD or SE 
Converters of applications. Severe corrosion, residual deposits, and inadequate lubrication `€ «па bed 
CLARK TRANSMISSIONS may result from Improper application. Use of EP lubricants other than MIL-L- »: Aha Grade 80 


Clark transmissions have always been known 
ав ex n. ugh characters 


серігі; Nou hair © 2105B or of a АРІ classification GL-5 may result In failure and/or impaired 
та operation Farenheit Celsius 


“G 1. MIL-L-10324A 


DRAINING ECONOMY --The object in draining the transmission oil periodically is to eliminate possible bearing 
surface abrasion and attendant wear. Minute particles of metal, the product of normal wear in service, are 
deposited in and circulate with the transmission oil. The oil change chemically, due to its repeated heating and 
cooling, also the terrific churning it undergoes in the presence of air. It ls desirable to drain out this used oil at 
least every 24,000 vehicle miles or 500 hours of service - more frequently when operating in a dusty or dirty 
environment. Do this only when the transmission is thoroughly warm. 


FLUSHING - After draining, flushing is desirable. Replace the drain plug and fill the transmission to the proper 
level with a light flushing oil. Drive the transmission for a short period at fast idle In such a manner that the gears 
in the transmission are rotating without load. This washes out the old oil clinging to the interior of the gear case, 
covers and shifter rails. Be sure to drain out all of the flushing oil before attempting to refill with new oil. 


REFILL-- First, remove all dirt around the filler plug. Then refill with new oil of a grade recom- mended for the 
existing season and prevailing service. Fill to the bottom of the level testing plug positioned on the side of the 
transmission. Do Not overfill, as the excess quantity will serve no useful purpose. If the oil level is too high, it 
will cause excessive oil churning and attendantly high oil temperature and possible leakage. 


INSPECTION - ОПО level inspection should be made every 1,000 miles. Always clean around filler plug before 
inspection. Add sufficient oil to maintain correct level. 


а satisfac tory transmission oil must have the following characteristics: 


RECOMMENDED LUBRICANTS FOR CLARK POWER SHIFTED 
TRANSMISSION 
AND TORQUE CONVERTERS 


Prevailing Ambient Temperature 


150 
140 60 
і | i ENGINE OIL 
130 Grade 30 
120 50 ut (API-MS or DG) 
(SAE-SD or SE) 
110 
100 40 (1) MIL-L-2104B or 2104С 
Grade 10 
2" (2) с-2 
3 (3) ENGINE OIL 
Grade 10 
(API-MS or DG) 
2 (5АЕ-50 ог 5Е) 
= 
"З" (1) DEXRON* 
10 | (2) Type "А" Suffix "А" 
я 4 MIL-L-10295B 
75 СОМОСО Polor Start 
ON — 600 Fluid 
-10 
EX NOTE: 
Oil groups 2 & 3 may be used to 
7% lower ambient temperatures when 
sump preheaters are used. 
-4 
Oil group 4 should be used only up 
-% to ambient temperature shown. 
Farenheit N _/ Celius *Dexron is а registered trademark of 


General Motors Corporation. 


RECOMMENDED POWER SHIFT TRANSMISSION & 
TORQUE CONVERTER OIL CHANGE 


CHECK PERIOD--Check oil level DAILY with engine running at 500-600 
RPM and oil at 180 degrees F. to 200 degrees F. Maintain oil level to FULL 
mark. 


DRAIN PERIOD - Transmissions & Converters: Change oil filter element 
every 250 hours. Drain and refill system every 500 hours. 


(а) Drain transmission and remove sump screen. Clean screen 
thoroughly and replace using new gaskets. 


(b) Drain oil filters, remove and discard filter elements. Clean filter 
shells and install new elements. 


(c) Refill transmission to FULL mark. 
(d) Run engine at 500-600 RPM to prime converter and lines. 
(e) Recheck level with engine running at 500-600 RPM and add oil to 


bring level to FULL mark. When oil temperature is hot (180 degrees to 200 
degrees) make final oil level check. 


RECOMMENDED TORQUE CONVERTER OIL CHANGE 
(When not used with a Clark Power Shift Transmission) 


OIL IN A TORQUE CONVERTER is used primarily as means of 
transmitting power as well as providing adequate lubrication. Such oil must 
have the following properties: 


1. It must remain fluid at all prevailing temperatures. 

2. It must not foam excessively nor materially increase in volume. 
3. It must be chemically stable at elevated temperatures. 

4. It must be free from additives and impurities which would 


centrifuge out during operation. 


5. IT MUST BE CLEAN. Dirt in the converter hydraulic circuit will 
cause wear and shorten life. Also it will cause malfunction by damaging the 
hydraulic pump, pressure regulating valves and oil seals within the unit. 


RECOMMENDED CONVERTER OIL CHANGE - Converter oil should be 
renewed at least every 750 hours operation - more frequently when the unit is 
subject to dusty or dirty environment. 


WHEN DRAINING THE CONVERTER, it is important that all parts of the 
system be emptied of oil. Drain the converter oil cooler and filter as well as the 
sump. Some units provide drain plugs in the converter impeller. Remove these 
plugs and rotate the converter so that one hole is at the bottom. This will allow 
the oil inside the elements to drain. 


DO NOT USE FLUSHING OIL. Some units cannot be completely 
drained and a considerable amount of oil remains trapped in the converter 
elements. Entrapped flushing oil will contaminate 
the refill. 


WHEN REFILLING cleanliness is extremely important. Use clean 
containers. Fill the sump to the full mark on the dipstick with the recommended 
oil. Start and operate the converter at slow speed and continue to fill until the 
oil remains at the full mark on the dipstick. Converter oil level is always 
measured with the converter in operation at engine idle. 


INSPECTION of oil level should be made every shift or daily. Always 
clean around inspection plug before inspection. Add sufficient oil to maintain 
correct level. 
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This manual has been prepared to provide the customer and the maintenance personnel 
with information and instructions on the maintenance and repair of the CLARK Power 
Shift Transmission. 


Extreme care has been exercised in the design, selection of materials and 
manufacturing of these units. The slight outlay in personal atten- tion and cost required 
to provide regular and proper lubrication, in- spection at stated intervals, and such 
adjustments as may be indicated will be reimbursed many times in low cost operation 
and trouble free service. 


In order to become familiar with the various parts of the transmiss- ion, its principal of 
operation, trouble shooting and adjustments, it is urged that the mechanic study the 
instructions in this manual carefully and use it as a reference when performing 
maintenance and repair operations. 


Whenever repair or replacement of component parts is required, only Clark-approved 
parts as listed in the applicable parts manual should be used. Use of "will-fit" or non- 
approved parts may endanger proper operation and performance of the equipment. The 
Clark Equipment Company does not warrant repair or replacement parts, nor failures 
resulting from the use thereof, which are not supplied by or approved by the Clark 
Equipment Company. IMPORTANT: Always furnish the Distributor with the 
transmission serial and model number when order- ing parts. 
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TRANSMISSION ASSEMBLY 


The transmission and hydraulic torque portion of the power train enacts an important role in transmitting engine power to 
the driving wheels. In order to properly maintain and service these units it is important to first understand their function 
and how they operate. 


The transmission and torque converter function together and operate through a common hydraulic system. It is 
necessary to consider both units in the study of their function and operation. 


To supplement the text below, and for reference use therewith, the following illustrations are provided: 


Basic Design Silhouette 

Converter Assembly 

Converter and Transmission Case Group 

Three Speed Case and Clutch Group 

Clutch Group 

Regulating Valve, Charging Pump and Filter Group 
Control Valve 

Axle Disconnect and Mechanical Parking Brake 


Typical 28000 Cross Section Fig. | 

External Plumbing Diagram Fig. J 
Typical Three-Speed Power Flow Fig. K 
Clutch and Gear Arrangement Fig. L 
Ring Gear Installation Fig. M 
Shielded Bearing Installation Fig. N 


The R, HR, and MHR Model Transmissions are of three basic designs. 


The R Model consists of a separate torque converter, mounted to the engine with the powershift transmission remotely 
mounted and connected to the torque converter with a drive shaft. 


The HR Model consists of a torque converter and powershifted transmission in one package mounted directly to the 
engine. 


The MHR version Is a mid-mount torque converter and transmission assembly connected to the engine by means of a 
drive shaft. (See Fig. A for basic design silhouette.) 


The shift control valve assembly may be mounted directly on the side of the converter housing or front transmission 
cover, or remote mounted and connected to the transmission by means of flexible hoses. The function of the control 
valve assembly is to direct oil under pressure to the desired directional and speed clutch. A provision is made on certain 
models to neutralize the transmission when the brakes are applied. This is accomplished through use of a brake 
actuated shutoff valve. The speed and direction clutch assemblies are mounted inside the transmission case and are 
connected to the output shaft of the converter either by direct gearing or drive shaft. The purpose of the speed or 
directional clutches is to direct the power flow through the gear train to provide the desired speed range and direction. 


An axle disconnect is optional and is located on the output shaft. The drive to the front or rear axle can be disconnected 
or connected by manual shifting. 


HOW THE UNITS OPERATE 


With the engine running, the converter charging pump draws oil from the transmission sump through the removable oil 
suction screen and directs it through the pressure regulating valve and oil filter. 


The pressure regulating valve maintains pressure to the transmission control cover for actuating the direction and speed 
clutches. This requires a small portion of the total volume of oil used in the system. The remaining volume of oil is 
directed through the torque converter circuit to the oil cooler and returns to the transmission for positive lubrication. This 
regulator valve consists of a hardened valve spool operating in a closely fitted bore. The valve spool is spring loaded to 
hold the valve in a closed position. When a specific pressure is achieved, the valve spool works against the spring until 
a port is exposed along the side of the bore. This sequence of events provides the proper system pressure. 


After entering the converter housing the oil is directed through the stator support to the converter blade cavity and exits 
in the passage between the turbine shaft and converter support. The oil then flows out of the converter to the oil cooler. 
After leaving the cooler, the oil is directed to a fitting on the transmission. Then through a series of tubes and passages 
lubricates the transmission bearings and clutches. The oil then gravity drains to the transmission sump. 


The hydraulic torque converter consists basically of three elements and their related parts to multiply engine torque. The 
engine power is transmitted from the engine flywheel to the impeller element through the impeller cover. This element is 
the pump portion of the hydraulic torque converter and is the primary component which starts the oil flowing to the other 
components which results in torque multiplication. This element can be compared to a centrifugal pump in that it picks 
up fluid at its center and discharges at its outer diameter. 


The torque converter turbine is mounted opposite the impeller and is connected to the output shaft of the torque 
converter. This element receives fluid at its outer diameter and discharges at its center. Fluid directed by the impeller 
out into the particular design of blading in the turbine and reaction member is the means by which the hydraulic torque 
converter multiplies torque. 


The reaction member of the torque converter is located between and at the center or inner diameters of the impeller and 
turbine elements. Its function is to take the fluid which is exhausting from the inner portion of the turbine and change its 
direction to allow correct entry for recirculation into the impeller element. 


The torque converter will multiply engine torque to its designed maximum multiplication ratio when the out- put shaft is at 
zero RPM. Therefore, we can say that as the output shaft is decreasing in speed the torque multiplication is increasing. 


The shift control valve assembly consists of a valve body with selector valve spools. A detent ball and spring in the 
selector spool provides one position for each speed range. A detent ball and spring in the direction spool provides three 
positions, one each for forward, neutral and reverse. 


With the engine running and the directional control lever in neutral position, oil pressure from the regulating valve is 
blocked at the control valve, and the transmission is in neutral. Movement of the forward and reverse spool will direct oil, 
under pressure to either the forward or reverse direction clutch as desired. 


When either directional clutch is selected the opposite clutch is relieved of pressure and vents back through the direction 
selector spool. The same procedure is used in the speed selector. 


The direction or speed clutch assembly consists of a drum with internal splines and a bore to receive a hydraulically 
actuated piston. The piston is "oil tight" by the use of sealing rings. A steel disc with external splines is inserted into the 
drum and rests against the piston. Next, a friction disc with splines at the inner diameter is inserted. Discs are alternated 
until the required total is achieved. A heavy back-up plate is then inserted and secured with a snap ring. A Hub with 
О.О. splines is inserted into the splines of discs with teeth on the inner diameter The discs and hub are free to increase 
in speed or rotate in the opposite direction as long as no pressure is present in that specific clutch. 


To engage the clutch, as previously stated, the control valve is placed in the desired position. This allows oil under 
pressure to flow from the control valve, through a tube, to a chosen clutch shaft. This shaft has a drilled passageway for 
oil under pressure to enter the shaft. Oil pressure sealing rings are located on the clutch shaft. These rings direct ой 
under pressure to a desired clutch. Pressure of the oil forces the piston and discs against the heavy back-up plate. The 
discs, with teeth on the outer diameter, clamping against discs with teeth on the inner diameter, enables the hub and 
clutch shaft to be locked together and allows them to drive as a unit. 


There are bleed balls in the clutch piston which allow quick escape for oil when the pressure to the piston is released. 


R-26000 HR-28000 MHR-28000 


FIG. A 


Figure В 
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DESCRIPTION 


Bearing Support Screw .......... 


HR 28000 CONVERTER GROUP 


QTY. 


Bearing Support Screw Lockwasher.......... 


Driving Gear Snap Ring.......... 
Drive Gear Bearing ................ 
Drive Gear Bearing Support ... 
Drive Gealr.............................. 


Snap Ring (Internal-See item 8 ................ 
Drive Gear Hub Sleeve and Snap Ring..... 


Assembly - Inc. items 7 and 9 


Snap Ring (External) - See item 8............ 
Valve Body to Converter Housing............. 


ЕС 


Valve Body to Converter Housing............. 


"OS Ringen as 1 


Valve Body to Converter Housing............. 


“ОВО оао 


Valve Body to Converter Housing 


"O"4 Вида 


Regulator Valve, Charging Pump 


and Filter Assembly ................ 
Oil Seal ................................. 
Impeller Hub Gear ................. 


Impeller Hub Gear Snap Ring. 


Stator Support Ой Sealing Ring ................ 
Stator Support Ой Sealing Ring ................ 


Turbine Shaft.......................... 
Turbine Shaft Gear ................ 
Turbine Shaft Gear Retainer R 


Converter Housing and Tube Assembly ... 1 


Turbine Shaft Bearing ............ 


Turbine Shaft Ой Sealing Ring. ................ 1 


Stator Support Screw Lockwas 
Stator Support Screw ............. 
Hub to Impeller Screw ............ 
Hub to Impeller Screw Washer 


Ing КОКО 


her ........... 


ІТЕМ 


30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
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42 
43 
44 


45 
46 


47 
48 
49 


50 
51 
52 


53 
54 
55 
56 
57 
58 
59 
60 
61 


DESCRIPTION QTY. 
Impeller Hub Bearing ................................. 1 
Impeller Hub.............................................. 1 
Impeller Hub "O" Ring ............................... 1 
ШЕ ІСТЕТЕ 1 
Oil Baffle Retainer Ring ............................ 1 
OIL Battle: cuui 1 
Oil Baffle Seal Ring .................................. 1 
Detent Spring ............................. esses 2 
Detent Ball нн 2 
Valve to Converter Gasket ........................ 1 
Control Valve Housing Assembly ............... 1 
Valve to Converter Housing Screw............. 
Lockwasher................................................ 9 
Valve to Converter Housing Screw............. 9 
Turbine Hub Screw Washer ...................... 8 
Turbine Hub Screw.................................... 8 
Ring Gear Ѕсгем........................................ 8 
Ring Gear Screw Plain Washer.................. 8 
Flywheel Ring Gear .................................. 1 
impeller Cover Sleeve .............................. 1 
Impeller Cover to Impeller Screw 
and Lockwasher ........................................ 24 
Impeller Cover .......................................... 1 
Impeller Cover Bearing 
Impeller Cover Bearing Retainer 
Ring... nnns 1 
Impeller Cover "0" Ring. ............................ 1 
Turbine Retainer Ring................................ 1 
Ра о coto ЕН 1 
Turbine. Нив. Sayma ees 1 
Turbine Locating Ring ............................... 1 
Reaction Member Retainer Ring ............... 1 
Reaction Member ..................................... 1 
Reaction Member Spacer.......................... 8 
Impeller Hub Bearing Retainer Ring........... 1 


Figure С 
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HR 28000 CONVERTER AND TRANSMISSION CASE GROUP 


DESCRIPTION QTY. 
Suction Tube Assembly............................ 1 
Converter Housing and Tube Assembly. ... 1 
Tube Sleeve............................................. 1 
Tube Sleeve............................................. 1 
Converter Housing Sleeve. ....................... 1 
Converter Housing Sleeve Lock ............... 1 
Converter Housing Sleeve Screw .............. 
Lockwasher .................................ұ:ю еи a... 1 
Converter Housing Sleeve Screw.. ........... 1 
Converter Housing Sleeve Screw .............. 1 


Converter Housing Sleeve Screw 


Eockwashér-..... fete 1 
Converter Housing Sleeve Lock ............... 1 
Converter Housing Sleeve........................ 1 
Breather ал. 1 
Street EIL... 1 
Street Ell Reducing Bushing ..................... 1 
Tube Sleeve............................................. 3 
Pipe: PIUG ica ea ea 12: 1 
Pipe Plug: Aint vlan ahead ite 1 


Converter Housing to Transmission Housing 
Screw ГосКмаѕћег.................................... 
Converter Housing to Transmission Housing 


ЕСУУ СК iter КЕК КОСКЕЛ 4 
Converter Housing to Transmission Housing 
Lockwasher еее 4 
Converter Housing to Transmission Housing 
CLOW aces osse аа ЛЕК ОТО 4 
Lube Tube Retaining Screw..1.................. 8 
Lube Tube Retaining Screw Lockwasher... 1 
Valve Oil Supply Tuba-e .......................... 1 
3rd Speed Tube "О" Ring......................... 1 
3rd Speed Tube Assembly ........................ 2 
таверна asai ah i 1 
Tube Clip Screw Lockwasher .................... 1 
Tube Clip SCrew. ине 1 
Lube Tube Assembly ................................ 1 
Lube Tube Retainer Screw Lockwasher .... 1 
Lube Tube Retainer Screw ....................... 1 
Reverse Tube "O" Ring............................. 1 
Reverse Tube Assembly ........................... 1 
Тире Сір..о.ллиы ыы 1 


Tube Clip Screw Lockwasher .................... 1 
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52 
53 
54 


55 
56 
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58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 


DESCRIPTION QTY. 
Tube Clip Screw........................................ 1 
Suction Tube "O" Ring............................... 1 
(оскууавһег............ ы. 1 
Suction Tube Retainer Screw..................... 1 
Tube Sleeve .................20м4м0. 1 
Pressure Tube "О" Віпд............................. 1 
Suction Line Tube Clip Rivet...................... 1 
Converter Housing to Transmission Case 
CELL 1 
Converter Housing to Transmission Case 
Be i me 2 
Low Speed Clutch Pressure Tube ............. 1 
Transmission Case to Converter Housing 
Screw Lockwasher..................................... 10 
Transmission Case to Converter Housing 
iei t MT 10 
Transmission Case Assembly.. .................. 1 
Transmission Case to Rear Cover 
Dowel Ріп....... 2 


Transmission Case to Rear Cover Gasket.. 1 


Transmission Case Rear Cover ................. 1 
Rear Cover to Case Screw Lockwasher .... 13 
Rear Cover to Case Ѕсгем......................... 13 
Rear Cover Pipe Plug................................ 1 
Rear Cover to Transmission Case Stud 
NOME POR 2 
Rear Cover to Transmission Case 
LOCKWASNER z u u am Rt СОО 2 
Pressure Tube "O” Ring............................. .1 
Табе Sleeves ИТ 1 
Transmission Case to Rear Cover Stud.. ... 2 
Drain Рішо..2....етеее 1 
Oil Level Ріџ9............................ 2 
Screen Assembly Gasket........................... 1 
Screen Assembly....................................... 1 
Suction Tube Assembly ............................ 1 
Suction Tube Clip Was һег........................ 1 
Suction Tube Clip ...................................... 1 
Pipe Рид... нн 2 
Suction Tube "О" Ата. 1 
Suction Tube Retainer Washer .................. 1 
Suction Tube Retainer Washer Screw ....... 2 


Figure D 
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28000 THREE SPEED CASE AND CLUTCH GROUP 


Item No. Item No. 
No Description Req'd No. Description Req'd 
1 Reverse and 3rd Clutch Shaft Piston Ring : 62 Return Spring Retainer ............................. 1 
2 Front Bearing Retainer Ring ..................... 63 Return ӛргіпб...........2.....22..... 1 
3 Reverse and 3rd Shaft Front Bearing........ | 64 Return Spring Retainer .............................. 1 
4 Front Bearing Retainer Ring .................... 1 65 Low Speed Clutch Shaft end Drum ............ 1 
5 Clutch Driven Gear Bearing ...................... 66 Bearing Cap Ѕсгему.................................... 5 
6 Clutch Driven Gear Bearing Snap Ring..... 1 67 Bearing Cap Screw Госкмаѕћег................. 5 
7 Clutch Driven Оеаг................................... 1 68 Drive Gear Retainer Ring .......................... 1 
8 Clutch Hub ОП Baffle Ring ....................... 1 69 Low Speed Drive Gear............................... 1 
9 Clutch Driven Gear Bearing Snap Ring..... 1 70 Idler Shaft Обеаг......................................... 1 
10 Clutch Driven Gear Bearing ..................... 1 71 Low Shaft Rear Bearing ............................. 1 
11 Return Spring Retainer Snap Ring ............ 1 72 Low Shaft Rear Bearing Retainer Ring ...... 1 
12 Spring Веќаіпег......................................... 1 73 Low Shaft Piston Віпд................................ 1 
13 Piston Return Spring................................. 1 74 Low Shaft Piston Ring................................ 1 
14 Spring Retainer......................................... 1 75 Rear Bearing Cap Gasket ......................... 1 
15 Reverse and 3rd Clutch Shaft and Drum... 1 76 Rear Bearing Cap 'O" Ring ........................ 1 
16 Spring Retainer......................................... 1 77 Low Shaft Rear Bearing Сар...................... 1 
17 Piston Return Ѕргіпд................................. 1 78 Low Shaft Rear Bearing Cap Plug.............. 1 
18 Spring Retainer ........................................ 1 79 Idler Shaft Bearing Cap Screw ................... 4 
19 Return Spring Retainer Snap Ring............ 1 80 Idle Shaft Bearing Cap Screw Lockwasher. 4 
20 3rd Gear Bearing...................................... 1 81 Idler Shaft Rear Bearing Lock Ball ............ 1 
21 3rd Gear Bearing Snap Ring..................... 1 82 Idler Shaft Rear Bearing ........................... 1 
22 Clutch Hub Ой Baffle Ring ....................... 1 83 Rear Bearing Locating Ring ...................... 1 
23 Serre DRE DD T 1 84 Idler Shaft МИ 1 
24 3rd Gear Bearing Spacer ......................... 1 85 Idler Shaft Bearing Cap Gasket.................. 1 
25 3rd Gear Bearing Snap Ring..................... 1 86 Idler Shaft Bearing Сар.............................. 1 
26 3rd Gear Bearing...................................... 1 87 Rear Bearing Cap Oil Seal......................... 1 
27 Reverse and 3rd Shaft Rear Bearing ........ 1 88 Rear Bearing Cap "O" Ring 

28 2nd бег... 1 89 Rear Bearing Cap Screw ........................... 4 
29 Clutch Hub Ой Baffle Ring........................ 1 90 Rear Bearing Cap Screw lockwasher ......... 4 
30 дпа Gear Retainer Ring............................ 1 91 Output Shaft Rear Searing Cap ................ 1 
31 Return Spring Retainer Snap Ring -.......... 1 92 Bearing Cap “O” Ring ................................ 1 
32 Spring Retainer......................................... 1 93 Rear Bearing Сир...................................... 1 
33 Piston Return Spring................................. 1 94 Rear Bearing Cone .................................... 1 
34 Spring Retainer......................................... 1 95 Output Shaft ......................................1. .-..1.4 1 
35 Forward and 2nd Clutch Shaft and Drum .. 1 96 Transmission Case and Tube Assembly;.... 1 
36 Spring Retainer......................................... 1 97 Output ӘһаН..................................1.1..1.1... ... 1 
37 Piston Return Spring ................................ 1 98 Output Shaft Gear Ѕрасег.......................... 1 
38 Spring Веќаіпег......................................... 1 99 Output Shaft Bearing Сопе........................ 1 
39 Return Spring Retainer Snap Ring ........... 1 100 Output Shaft Bearing Cup ......................... 1 
40 Clutch Driven Gear Bearing ...................... 1 101 Front Bearing Cap "O" Ring ....................... 1 
41 Clutch Driven Gear Searing Snap Ring..... 1 102 Front Bearing Cap Shim ............................ AR 
42 Clutch Hub ОП Baffle Ring ....................... 1 103 Front Bearing Сар...................................... 1 
43 Clutch Driven Оеаг................................... 1 104 Front Bearing Cap Screw Lockwasher........ 4 
44 Clutch Driven Gear Bearing Snap Ring..... 1 105 Front Bearing Cap Screw .......................... 4 
45 Clutch Driven Gear Bearing...................... 1 106 Flange М. ааа 1 
46 Front ring Retainer Ring ........................... 1 107 Flange Nut Маѕћһег.................................... 1 
47 Front Bearing Locating Ring...................... 1 108 Flange Nut “O” Ring................................... 1 
48 Forward and 2nd Shaft Front Bearings...... 1 109 Output ЕіІапде............................................ 1 
49 Front Bearing Retainer Ring ..................... 1 110 Front Bearing Cop Oil Seal ....................... 1 
50 Forward and 2nd Shaft Piston Ring........... 3 111 Bearing Retaining Ring .............................. 1 
51 Low Speed Clutch Shaft Pilot Bearing ...... 1 112 Idler Shaft Егопї......................................... 1 
52 2nd Gear Bearing..................................... 1 113 ег Shaft.................................................. 1 
53 Low Gear Bearing Retainer Ring .............. 1 114 Idler shaft Gear Ring................................. 1 
54 low Gear Bearing...................................... 1 115 Flange М.......мл.а ыы 1 
55 Low Gear Bearing Locating Ring .............. 1 116 Flange Nut Washer.................................... 1 
56 Low Gear... 1 117 Flange Nut “О” Ring................................... 1 
57 Low Gear Oil............................................ 1 118 Companion Flange..................................... 1 
58 Low Gear Bearing Locating Ring .............. 1 119 Output Shaft (Used with Disconnect only) .. 1 
59 Low Gear Веагіпд..................................... 1 120 Bushing (Used with Disconnect only) ......... 1 
60 Low Gear Bearing Retaining Ring............. 1 121 Disconnect (Optional) ................................ 1 


ІТЕМ 


1 


ІТЕМ 


ІТЕМ 


DESCRIPTION 


End Plate Retainer Ring 


End Plate ...................... 


Clutch Inner Disc .......... 


Clutch Outer Disc ......... 


DESCRIPTION 


End Plate Retainer Ring 


End Plate....................... 


Clutch inner Disc .......... 


Clutch Outer Disc ......... 


DESCRIPTION 


End Plate Retainer Ring 


End Plate ...................... 


Clutch Inner Disc .......... 


Clutch Outer Disc ......... 


LOW CLUTCH GROUP 


ITEM 


DESCRIPTION ОТҮ. 
САРРА ОП Етене a nienia 1 
Clutch Piston Outer Seal Ring ................... 1 
Clutch Piston Inner Seal Ring .................... 1 
Low Speed Clutch Drum and Shaft ........... 1 


REVERSE AND 3rd CLUTCH GROUP 


ITEM 


DESCRIPTION QTY. 
GlUtCH PISTON guau анна о одн я 2 
Clutch Piston Outer Seal Ring ................... 2 
Clutch Piston Inner Seal Ring ................... 2 


Reverse and 3rd Clutch Drum 
and'Shafb Qu uka рыда ebat 1 


FORWARD AND 2nd CLUTCH GROUP 


ITEM 


DESCRIPTION QTY. 
Clutch Piston 22... 2 
Clutch Piston Outer Seal Ring.................... 2 
Clutch Piston Inner Seal Ring .................... 2 


Forward and 2nd Clutch Drum 
and SHAM tnt Tp Sitaq Tata 1 


Sein cuia iem nsus ee an 


С PUMPCQVER ` 
(REMOTE FILTER) 


Figure F 


ІТЕМ 


QI + о N = 


DESCRIPTION 


Pipe Plug .... 
Safety Valve 
Safety Valve 
Safety Valve 
Safety Valve 


PRESSURE REGULATOR, CHARGING PUMP AND OIL FILTER GROUP 


SOCAL siete майын анда 
эрасер кыры T 
Plunger................................ 
Spring и 


Valve Stop "O" Ring ................................. 


Valve Stop... 


Valve Stop Roll Pin .................................. 
Valve Stop Roll Ріп................................... 


Valve Stop... 


Valve Stop "O" Ring ................................ 


Valve Piston 
Valve Spring 
Valve Spring 


- Inner ................................. 
«Олег eroe 


Valve to Converter Housing Stud.............. 


Valve Body to Pump Gasket..................... 


Stud to Pump Nut Lockwasher ................. 
Stud to Pump Nut!.................................. 
Charging Pump Assembly.. ...................... 


Wave Spring 


ITEM 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 
81 
32 
33 
34 
35 
36 
37 
38 
39 


DESCRIPTION QTY. 
Pump Shaft Seal........................................ 2 
Pump to Filter Adaptor Lockwasher............ 4 
Pump to Filter Adaptor Capscrew .............. 4 
Pump Drive Shaft Oil Seal ........................ 1 
Pressure Regulator Valve Assembly- 

Incl. items 1 thru 14 and 24, 26 ................. 1 
Valve Body Roll Ріп .................................. 3 
Pump to Filter Gasket ................................ 1 
Filter Adaptor............................................. 1 
Filter Adaptor Plug..................................... 1 
By-Pass Filter Disc Spring ......................... 1 
By-Pass Filter Юіѕс..................................... 1 
By-Pass Filter Disc Seat ........................... 1 
Filter Seat Retainer Ring............................ 1 
Filter Housing "О" Ring.............................. 1 
Oil Filter Element Assembly....................... 1 
Oil Filter Element Spring ........................... 1 
Filter Housing ...... нн 1 
РІРеЗРІШО аана анааран: 1 


Pump Cover (Optional Adaptor for 
Remote Filter only) ................................... 1 


DECLUTEN DECLUTCH DECLUTCH 
FORWARDA REVERSE REVERSE ONLY FORWARD ONLY INCHING 


HYDRAULICALLY OPERATED CONTROL VALVE 
Figure G 


CONTROL VALVE ASSEMBLY 


ITEM DESCRIPTION QTY 
1 Valve Spool ОП ES -T RR 
2 Valve Spool Oil Seal Retainer Біпд ........ яны еее ҚК nenne nennen nnns 
3 Valve Spool КӨЛ Seal Washer s.c ИЕЛЕ о 
4 Forward and Reverse Valve бро0.....о.о../ш еее ны. 
5 Control Valve Assembly -Incl items 1 thru 9, 15, 16 and 18 thru 20. ни 
6 Neutral:Switch Detent: Ва! Lu 1 ere e eene dr dee eed edna на 
7 NINE 
8 Valve. Housing: PIUG аз 3 a et eit eee ebbe t eit eue ebbe t ВА А 
9 Valve Housing Plug "О" Біпд.....о... е ниши nn уи 
10 Overshift Spacer .......... анна 
11 рееториад Plug) sewn eee aa Aas GA REE AA GR NARA ASE ARES RE AAS sas 
12 Detent: Spring Plug Washer 5: ннн ааа 
13 Detent: Spring: ava ee АЛАН о о о об оо б пор и 
14 ІБӨГЕПЕВА! азба баты ОО О об аты сабы берене бы noon Coen C Ce tM. 
15 Spéed‘Selector- Spool! Pipe Plug з. ir ун ғынды ee ын 
16 SPECT 5еесю М оно и Л УГ Т Л ГГ ГУ УО ГЛ О ГЛ ИО ЛУУ 
17 оуегерИрорабев u a S ыйдын ed 
18 Valve Spool ОП Seal Washer 2....о...л  оҰұқуУ е МƏ  ЭЭУМН 
19 Valve Spool Oil Seal Retainer Біпд........лұшжяеәеәзң е ех ке 
20 Valve:Spoel Oil Seal поведе ин деревини a ырдан 
21 Hydraulic Piston Housing Assembly .........еШИенеәе,ееөдіы Де Ча 
NOTE: Items 22 thru 25, 32, 33 and 37 аге various declutch options 
38 Adaptor to Converter Housing ӛсгему.....................0... нынын 
39 Adaptor to Converter Housing Screw Lockwasher ...........техеееі. я 
40 Valve-Adaptor.Housirig:. Р осно EUER RR Res 
41 Converter Housing to Valve Adaptor Housing Сазке........  еинеилтлттлшШчз 
42 Adaptor Housing to Converter Housing Screw  ....... ец ” лиихзееы. ә 
43 Adaptor Housing to Adaptor Plate Савке........... nennen nennen sensns 


44 Valve Adaptor utu TER 


ІТЕМ 


ІТЕМ 


AXLE DISCONNECT 


DESCRIPTION QTY. 
Disconnect Housing Capscrew .............. 4 
Disconnect Housing Capscrew.................. 
LOCKWASNET ............2000. ы. 4 
Disconnect Ноџѕіпд.................................. 1 
Disconnect Housing Plug.......................... 1 
Shift Hub anu мн teen trenes 1 
Shift БОП лемма ы ыы А ы ыы Ан ыыы сы 1 
Shift Fork Lockscrew ............................... 1 


ITEM 


15 


DESCRIPTION QTY. 


Disconnect Shaft 1 


Detent Ball................................................. 1 


Detent ӛргіпб.........ДЛ.....044422.2. 1 


Shift Rail 


Shift Rail Oil Seal..................................... 1 
Bearing Retainer Віпд............................... 1 
Bearing e e tes 1 
Bearing Retainer Ring ............................. 1 


MECHANICAL PARKING BRAKE 


DESCRIPTION QTY. 
Backing Plate Assembly .......................... 1 
Actuating Lever иа 1 
Brake Shoe and Lining.............................. 2 
Brake Flange ........................................... 1 
Brake Drum ............................................. 1 
Brake Drum to Flange Screw.................. 
Lockwasher ..................... sse 6 


Brake Drum to Flange Screw .............. 6 


ITEM 


12 


13 


DESCRIPTION QTY. 
Return Spring............................................. 2 
Brake Shoe (see item 3) ........................... 
Brake Lining нн 2 
Ве y y A КОСТА A 20 
Backing Plate Ѕсгему.................................. 4 
Backing Plate Screw Lockwasher.............. 4 


HEAT NOSE BUSHING ТО 200°F |939С) 
BEFORE ASSEMBLY OF BUSHING TO COVER 
NOTE POSITION OF SEAL 


MOTE: LONG HUB OF DRIVE 


TIGHTEN TURBINE BOLTS GEAR TOWARD RETAINER RING 


TO 30.35 lb-ft [4.1-4.8 kgm) 


TIGHTEN ОД. FILTER 
ТО 20-25 №-Н [2.8.3.5 kgm] 


TIGHTEN ELASTIC STOP NUT 
200-250 Ib-ft (27. 7-34, 6 kg.m) 


ща ВЕ LOOSE/INTERNAL FIT BRG. 
NO. "3" ETCHED ON ВНС. 


LOCKWIRE 


APPLY PERMATEX NO. г TO O O. 
OF PLUG ВЕРСЛЕ ASSEMBLY. 


h #2 
| Y вн SOUTER STEEL PLATES 
9 INNER FRICTION PLATES 
= : 


ASSEMBLE ALTERNATELY STARTING 
WITH OUTER STEEL PLATE. 


BRAKE 
SOUTER STEEL PLATES 

а INNER FRICTION PLATES ` 

ASSEMBLE ALTERNATELY STARTING 
WITH OUTER STEEL PLATE, 

8 SPRINGS & 6 PINS — ENDS TO REST 
AGAINST STEEL PLATE TEETH & END 
PLATE TEETH, 


TIGHTEN ТО 250-300 коп [34, 6.41 ,5 kg-m| 


TIGHTEN ELASTIC STOP NUT 
200-250 Ib-ft [27,7-34,6 kg-m] 


FOUR CLUTCHES 
6ООТЕН STEEL PLATES 

6 ІММЕН FRICTION PLATES 
ASSEMBLE ALTERNATELY 
STARTING WITH OUTER 
STEEL PLATE. 
BRAKE ADJUSTMENT SCREW. 

APPLY PRESSURE BY TURNING BRAKE ARM 
UNTIL SPRINGS & PLATE CLEARANCE 

1$ REMOVED AND ASS'Y. IS LOCKED-UP. 
ADJUST BRAKE SCREW UNTIL TIGHT 
AGAINST BRAKE YOKE. BACK SCREW 

OUT 1 ТО 1% TURNS OR 062. 093 
(1.57.2. 36] CLEARANCE 6 

TIGHTEN NUT. 


TIGHTEN ELASTIC STOP NUT 
200-250 ttt (27, 7 - 34, 8 kg-m] 


OPTIONAL HYDRAULIC BRAKE да: ) 


I TIGHTEN ELASTIC STOP NUT im E 
200-260 8-4 (22,7 34,8 к-т] “ГУ 


OPTIONAL MECHANICAL (#4, 
PARKING BRAKE 


OPTIONAL DISCONNECT 


EAT miu TIGHTEN ОҢ. SCREEN ASS Y. 
ча: APPLY PERMATEX МО.2 ТО 0.0. TO 10-15 юн [1.4.2.1 кот] 
г OF PLUG BEFORE ASSEMBLY. 
— SHIM OUTPUT SHAFT BRG'S. TO PRODUCE 
mE LOCKMIRE 6-8 bin [6.9-9, 2 kg-cm} PRELOAD. 


2320 SERIES POWER SHIFT TRANSMISSION WITH VARIOUS OPTIONS 


Figure 1 


MAINTENANCE AND SERVICE 


The instructions contained herein cover the 
disassembly and reassembly of the transmission in a 
sequence that would normally be followed after the unit 
has been removed from the machine and is to be 
completely overhauled. It must also be understood that 
this is a basic 28000 transmission with many options. 
Companion flanges and output shafts with and without 
disconnect assemblies may vary on specific models. 


The units are very similar to trouble shoot, disassemble, 
repair, and reassemble. 

CAUTION: Cleanliness is of extreme importance 
and an absolute must in the repair and overhaul of this 
unit. Before attempting any repairs, the exterior of the 
unit must be thoroughly cleaned to prevent the 
possibility of dirt and foreign matter entering the 
mechanism. 


DISASSEMBLY 


Figure 1 
Side view of 3-speed transmission. Figure 2 
Remove charging pump to regulating valve stud nuts. 
Remove pump and filter adapter. 


Figure 2 
Remove filter housing and filter element. 


Figure 4 
Remove pressure regulating valve assembly. 


NOTE: On HR models (torque converter and 
transmission in one unit) filter element must be changed 
every 250 operating hours. 


Figure 5 
Remove pump drive sleeves. 


Figure 8 
Install two bolts in threaded holes 180° apart to remove 


cover from impeller. NOTE: Some units may have pry 
Ge. Ж 


Figure 6 
Remove control valve bolts and washers. Remove 
control valve. Use caution as not to lose detent springs Figure 9 
and balls. Remove impeller cover. 
А Figure 10 
Figure 7 g 


If impeller cover bearing is to be replaced remove 


Remove impeller cover bolts. trainer ring. Pry bearing from pocket. 
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Figure 14 


Figure 11 : : А 
gure Remove reaction member retainer ring. 


Remove turbine retaining ring. 


Figure 15 


Figure 12 Remove reaction member and spacer. 
Remove turbine and hub assembly. 


Figure 16 


Figure 13 Remove oil baffle retainer ring. 


Remove turbine locating ring. 


Figure 17 Figure 20 
Using pry slots іп converter housing, pry ой baffle and Remove bolts securing converter housing to 
impeller from housing. NOTE: Impeller, oil baffle and transmission housing. 
impeller hub gear are removed as an assembly. 


Figure 21 
Support converter housing with a chain fall. Using 
Figure 18 spreading type snap ring pliers, spread ears on forward 
Remove stator support to housing bolts. clutch front bearing retaining ring. Holding snap ring open 


tap converter housing from transmission housing. 


Figure 22 


Figure 19 Converter housing removed. Note front bearing 
Remove stator support. NOTE: Support must be retaining ring relieved of front bearing. 


turned to clear pump drive gear. 
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Figure 26 
Figure 23 Remove center pump drive gear. 
Remove pump drive gear bearing support bolts. 


Figure 27 


raure ад Remove turbine shaft gear retainer ring and gear. 


Move center gear toward the rear of converter housing. 
Remove pump drive gear on the right. 


Figure 28 


Figure 25 From rear of converter housing tap turbine shaft ad 
Remove pump drive gear on the left. bearing from housing. 


Figure 29 Figure 32 
Remove impeller hub gear retainer ring. Remove impeller to hub bolts. 


Figure 30 Figure 33 
Remove impeller hub gear. Remove impeller hub “О” ring. 


Figure 31 Figure 34 
Lift oil baffle and oil seal assembly from impeller. Remove forward and 2 clutch assembly. 


Figure 35 - 
Figure 38 


Rear view of transmission utilizing a mechanical parking | 
brake option. Remove upper and lower brake shoe return springs. 


Figure 36 ме 
Remove output flange nut, washer and "0" ring. Figure 39 
If parking brake is not used, remove companion flange and Remove brake shoes 


proceed tq Figure 42. 


| Ғідиге 37 Figure 40 
Remove parking brake drum and flange. Remove brake actuator arm. 


Figure 41 
Remove brake backing plate bolts. 


Figure 44 
Remove low clutch rear bearing cap. 


Figure 45 

Figure 42 Remove low clutch rear bearing locating ring. 
Remove idler shaft bearing cap bolts, bearing cap and idler ; 3 | 
shaft nut. 


Figure 46 
Remove rear cover bolts. Using pry slots provided, pry 
cover from transmission housing tapping on low clutch and 
idler shaft to allow cover to be removed without shaft 
binding. 


Figure 43 
Remove idler shaft rear bearing locating ring. 


Figure 47 
Remove low clutch rear bearing retaining ring. Figure 50 
Remove low speed drive gear retainer ring and 


drive gear. 


Figure 48 
Remove low clutch rear bearing. 


Figure 51 
Remove 2nd gear retaining ring. 


Figure 49 
Tap idler shaft from housing. NOTE: Do not lose rear 
bearing lock ball. 


Figure 52 
Remove 2nd gear. 


Figure 53 Figure 56 
Remove reverse and 3rd clutch assembly. Remove front output flange nut, washer, "0" ring and 
companion flange. 


Figure 54 
Remove low clutch assembly. 


Figure 57 
Remove output shaft front bearing cap bolts and cap. 


Figure 55 Figure 58 
Remove rear output shaft bearing cap bolts and cap. Block output gear. Push output shaft from rear through 
bearing and gear. 
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Clutch Disassembly 


NOTE: Two clutches are shown being disassembled. The 
low clutch, and the forward and second. All clutches are 
disassembled in a similar manner. The quantity of clutch 
discs will differ between the low clutch and the forward, 
reverse, second and third. Do not mix the friction discs In 
the low clutch with the friction discs of any of the other 
clutches. (See notej Figure 93) | 


Low Clutch Disassembly 


Figure 61 
Remove low speed gear and outer bearing. 


Figure 59 
Remove low clutch shaft rear bearing. 


Figure 62 
Remove clutch end plate retainer ring. 


Figure 60 
Remove low speed gear retainer ring. 


Figure 63 
Remove clutch end plate and inner and outer clutch discs. 
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Figure 64 
Remove low gear inner bearing. 


Figure 65 
Remove clutch piston return spring. A sleeve with a portion 
removed is recommended for removing the clutch piston 
return spring, washer, and retainer ring. Sleeve shown is a 
common pipe, with a 1-1/2 x 1 [39,0х26,Отт] opening. 
The pipe is > 6х3-1/4х2-3/4  [155,0x85,0x78,0mm]. 
Compress spring retainer washer. Through opening 
remove spring retainer snap ring. Release tension on 
spring retainer. Remove spring retainer and spring. Turn 
clutch over and tap clutch shaft on a block of wood to 
remove clutch piston. 
Forward and 2nd Clutch Disassembly 


Figure 66 
Remove clutch shaft piston rings. 


Figure 67 
Remove front bearing retainer ring 


Figure 68 
Remove front bearing. 


Figure 69 
Remove front bearing locating ring. 
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Figure 70 


Remove clutch driven gear and outer bearing. 


Figure 71 
Remove inner bearing. 


Figure 72 


Remove end plate retainer ring. 


Figure 73 


Remove end plate 


Figure 74 


Compress return spring retainer. Remove retainer ring 
from groove. 


Figure 75 


Relieve spring compression. Remove retainer ring, 
retainer and spring. 


Figure 76 
Remove inner and outer clutch discs. Turn clutch over 
and tap clutch shaft on a block of wood to re- move clutch 
piston. 


CLEANING AND INSPECTION 
CLEANING 


Clean all parts thoroughly using solvent type -lean- ing 
fluid. It is recommended that parts be immersed in cleaning 
fluid and moved up and down slowly until all old lubricant 
and foreign material is dissolved and parts are thoroughly 
cleaned. 


CAUTION: Care should be exercised to avoid skin rashes, 
fire hazards and inhalation of vapors when using solvent 
type cleaners. 


Bearings 

Remove bearings from cleaning fluid and strike flat 
against a block of wood to dislodge solidified particles of 
lubricant. Immerse again in cleaning fluid to flush out 
particles. Repeat above operation until bearings are 
thoroughly clean. Dry bearings using moisture- free 
compressed air. Be careful to direct air stream across 
bearing to avoid spinning. Do not spin bearings when 
drying. Bearings may be rotated slowly by hand to facilitate 
drying process. 


Housings 


Clean interior and exterior of housings, bearing caps, 
etc., thoroughly. Cast parts may be cleaned in hot solution 
tanks with mild alkali solutions providing these parts do not 
have ground or polished surfaces. Parts should remain in 
solution long enough to be thoroughly cleaned and heated. 
This will aid the evaporation of the cleaning solution and 
rinse water. Parts cleaned in solution tanks must be 
thoroughly rinsed with clean water to remove all traces of 
alkali. Cast parts may also be cleaned with steam cleaner. 
CAUTION: Care should be exercised to avoid in- halation 
of vapors and skin rashes when using alkali cleaners. 
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All parts cleaned must be thoroughly dried immediately by 
using moisture-free compressed air or soft, lintless 
absorbent wiping rags free of abrasive materials such as 
metal filings, contaminated oil or lapping compound. 


INSPECTION 

The importance of careful and thorough inspection of all 
parts cannot be overstressed. Replacement of all parts 
showing indication of wear or stress will eliminate costly 
and avoidable failures at a later date. 


Bearings 

Carefully inspect all rollers, cages and cups for wear, 
chipping or nicks to determine fitness of bearings for 
further use. Do not replace a bearing cone or cup 
individually without replacing the mating cup or cone at the 
same time. After inspection, dip bearings in Automatic 
Transmission Fluid and wrap in clean lint- less cloth or 
paper to protect them until installed. 


Oil Seals, Gaskets, Etc. 


Replacement of spring load oil seals, "0" rings, metal 
sealing rings, gaskets and snap rings is more economical 
when unit is disassembled than premature overhaul to 
replace these parts at a future time. Further loss of 
lubricant through a worn seal may result in failure of other 
more expensive parts of the assem- bly. Sealing members 
should be handled carefully, particularly when being 
installed. Cutting, scratching, or curling under of lip of seal 
seriously impairs its efficiency. Apply a thin coat of 
Permatex No. 2 on the outer diameter of the oil seal to 
assure an oil tight fit into the retainer. When assembling 
new metal type sealing rings, same should be lubricated 
with coat of chassis grease to stabilize rings in their 
grooves for ease of assembly of mating members. 
Lubricate all "О" rings and seals with recommended type 
Automatic Transmission Fluid before assembly. 


Gears and Shafts 


If magna-flux process is available, use process to check 
parts. Examine teeth on all gears carefully for wear, pitting, 
chipping, nicks, cracks or scores. If gear teeth show spots 
where case hardening is worn through or cracked, replace 
with new gear. Small nicks may be removed with suitable 
hone. Inspect shafts and quills to make certain they are not 
sprung, bent, or splines twisted, and that shafts are true. 


Housing, Covers, etc. 

Inspect housings, covers and bearing caps to be certain 
they are thoroughly cleaned and that mating surfaces, 
bearing bores, etc., are free from nicks or burrs. Check all 
parts carefully for evidence, of cracks or condition which 
would cause subsequent oil leaks or failures. 


REASSEMBLY 
Forward and 2nd Clutch Reassembl 


Figure 80 
Install one friction disc. Alternate steel and friction discs 
Figure 77 until the proper amount of discs are installed. First disc 
Install new clutch piston inner and outer sealing next to the piston is steel, last disc installed is friction. 


rings. 


Figure 78 
Insert clutch piston in clutch drum. Use caution as not to 
damage sealing rings. 


Figure 81 
Install end plate. 


Figure 79 
Install clutch piston return spring, spring retainer and 
retainer snap ring. Insert one steel disc. 


Figure 82 
Install end plate retainer ring. 


Figure 83 
Install clutch driven gear inner bearing. Figure 86 
Install front bearing locating ring. 


Figure 84 
Install clutch driven gear into clutch drum. Align splines on 
clutch gear with internal teeth of friction discs. Tap gear 
into position. Do not force this operation. Gear splines must 
be in full position with internal teeth of all friction discs. 


Figure 87 
Install front bearing. NOTE: Snap ring groove In front 
bearing must be down. 


Figure 85 
Install driven gear outer bearing. 


SEE FIG. N FOR PROPER 2 SERERE Ment 
Figure 88 
SHIELDED BEARING INSTALLATION Install front bearing retaining ring. 
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Figure 89 
Install clutch shaft oil sealing rings. Grease rings 
to facilitate reassembly into front housings. 


Low Clutch Reassembly 


Figure 90 


Install new clutch piston inner and outer sealing ring. Insert 
piston into clutch drum using caution as not to damage 
seals. Position piston return spring, spring 
ring. 


retainer and 
retainer snap Compress spring and retainer and 


install snap ring. 


Figure 91 
Install low gear inner bearing. 


Figure 92 
Install one steel disc. 


Figure 93 


Install one friction disc. NOTE: The friction discs in the 
low clutch has a higher co-efficient rating than the 
friction discs in the other clutches, therefore the discs 
must not be mixed. The low clutch inner disc can be 
identified Бу an "X" stamped on one side of the inner 
teeth. The low clutch inner disc also has a strip of non 
soluble yellow paint sprayed on the outer edge of the 
disc. Alternate steel and friction discs until the proper 
amount of discs are installed. First disc next to the piston is 
steel, last disc installed is friction. 


Figure 94 
Install end plate and retainer ring. 
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Figure 95 Figure 98 
Install low clutch shaft rear bearing. 


Install low gear Into clutch drum. Align splines on low gear 
with Internal teeth of friction discs. Tap gear Into position. Reassembly of the Output Shaft 


Do not force this operation, Gear splines must be In full 
position with Internal teeth of all friction discs. 


Figure 96 


Figure 99 
View of output shaft as it would be positioned in 
transmission cace. Note front cone bearing shouldered on 
shaft with large diameter of bearing in. 


Install low gear outer bearing. NOTE: When in- stalling 
the 3rd gear In the 3rd speed clutch a bearing spacer is 
used between the Inner and outer 3rd gear bearing. 
Figure 100 
Position output gear in transmission case with protruding 
др hub toward front of case. See Fig. 99. Insert output shaft, 


gear spacer and taper bearing from front of case and 
through output gear. Install front taper bearing cup. Block 
output shaft and install rear taper bearing with large 
diameter in. 


Figure 97 
Install low gear retainer ring. 


Figure 101 


Using new "O" rings install rear output’ bearing сар 
and taper bearing cup on transmission case. Lube 
opening in bearing cap must be aligned with lube 
opening in case. Tighten bearing cap bolts to specified 
torque. (See torque chart). 


Figure 102 


Install front bearing cap and shims. Tighten bolts to 
specified torque. Tap output shaft front and rear to seat 
taper bearings. Loosen front bearing cap bolts. 


Figure 103 


Using an inch 10. torque wrench, determine the 
rolling torque of the output shaft and record. Tighten 
front bearing cap bolts to specified torque. Check rolling 
torque with bolts tight. Torque must be 6 to 8 inch 165. 
[0,07-0,09 m.kg] more than when bearing cap bolts were 
loose. Add or omit shims on the front bearing cap to 
achieve the proper preload. 
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Figure 104 


Install output shaft front companion flange, flange 
"O" ring, washer and flange nut. Block output gear. 
Tighten nut 200 to 250 ft. lbs. torque [27,7-34,5 m.kg]. 


УА 


Figure 105 


From the rear of the transmission case Install the 
low clutch assembly. 


Figure 106 


From the front of the transmission case Install the 
reverse and 3rd clutch assembly. 


Install 2nd speed gear on low clutch shaft. Install idler shaft and bearing assembly. 


Figure 108 Figure 111 


Install 2nd speed gear retainer ring. Install low clutch rear bearing with bearing ring 
groove to the rear. 


Figure 109 Figure 112 


Install low speed drive gear and retainer ring Install low clutch rear bearing retainer ring. 
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Figure 113 Figure 116 


Position a new gasket on rear transmission case. Install low clutch shaft piston rings. Install new 
Align lock ball in idler shaft rear bearing with notch in gasket and "0" ring on low shaft bearing cap. 
rear transmission cover. Tap cover in place and secure 
with bolts and lockwashers. 


Figure 117 
Figure 114 
Install bearing cap and secure with lockwashers and 
Torque rear cover bolts to specified torque. bolts. Tighten to specified torque. 


Figure 115 


Figure 118 
From front of transmission case tap low clutch and 
idler shaft to rear. This will allow clearance to install rear Install idler shaft rear bearing locating ring. 
bearing snap ring. 
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Figure 119 


Install idler shaft nut. Block idler gear, tighten nut 
250 to 300 ft. lbs. torque [34,6-41,4 m.kg]. With a new 
gasket in position install idler shaft bearing cap. Tighten 
bolts to specified torque. If a mechanical parking brake 
is not used proceed to figure 125. 


Figure 120 


Install brake backing plate assembly. Tighten bolts 
to specified torque. 


Figure 121 


Position brake actuating arm. 
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Figure 122 


Locate brake shoes. 


Figure 123 


Install upper and lower brake shoe return springs. 


Figure 124 


Install brake drum and flange assembly. 


Figure 125 


Figure 128 
Secure flange with a new "О" ring, washer and 
flange nut. Block output shaft and tighten nut 200 to 250 Apply a light coat of Permatex No. 2 on the outer 
ft. 165. torque [27,7-34,5 m.kg]. diameter of the oil baffle seal. Press seal in oil baffle 


with lip of seal down. 


Figure 126 Figure 129 
From the front of the transmission case install the Install a new oil baffle seal ring. 
forward and 2nd clutch assembly. 


Figure 127 ноше 180 


Install new "O" ring on impeller hub. Align holes іп 
impeller hub with holes in impeller. Install bolts and 
tighten to specified torque. Lockwire in pairs to prevent 
loosening. 


Install oil baffle on impeller assembly. 
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Figure 131 Figure 134 


Install impeller hub gear. Tap turbine shaft into converter housing from front. 
At the rear of the converter housing install turbine shaft 
gear and retainer ring. 


Figure 132 
Secure impeller hub gear with retainer ring. Figure 135 


Position center pump drive gear. 


Figure 133 
Figure 136 


Install new turbine shaft piston ring. 
Install left pump drive gear. 
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Figure 137 


Install right pump drive gear. Figure. 140 


Secure converter housing to transmission case with 
bolts and washers. Tighten to specified torque. 


Figure 138 

; Figure 141 

Align holes in pump drive gear bearing supports with 
holes in converter housing. Install bolts and washers 


E Install new piston ring on stator support. Position 
and tighten to specified torque. р 9 PP 


support on turbine shaft to clear pump drive gear. Align 
support holes with converter housing. 


Figure 139 
Support converter housing with a chain fall. Spread Figure 142 
forward clutch front bearing retainer ring. Position | 
converter housing to transmission case assembly. Тар Install stator support bolts and tighten to specified 
housing into place using caution as not to damage any torque. 


of the clutch shaft piston rings. 
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Figure 143 
Figure 146 


Grease stator support piston ring, oil baffle oil seal | | 
апа seal ring to facilitate reassembly. Install impeller Install reaction member retainer ring. 


and oil baffle assembly in converter housing. 


Figure 144 Figure 147 


Position oil baffle In housing. Secure with oil baffle Install turbine locating ring on turbine shaft. 


retainer ring, being sure ring is In full position In ring 
groove. 


Figure 148 
Figure 145 


Install turbine. 


Install reaction member spacer with tang of spacer 
out. Install reaction member. 
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Figure 149 Figure 152 


instal tarbing tO ИІЛЕ Shat retainer iing; Align holes in impeller cover with holes in impeller. 


Install bolts and washers and tighten to specified torque. 


Fi 11 
igure; i0 Figure 153 
If Impeller cover bearing was removed, press 


bearing In position and secure with retainer ring. Locate detent balls and springs In control valve. Position 


new gasket. Secure valve with bolts and washers. 
Tighten to specified torque. 


Figure 151 Figure 154 


Install a new Impeller cover "O" ring and grease Install pump drive sleeves. 
lightly to facilitate reassembly. 
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Figure 155 Figure 157 


Position new gasket and "O" rings оп pressure Install new "0" ring in filter adopter housing. Install 
regulator valve. Install valve on studs. filter element and housing. Tighten filter housing 20 to 
25 ft. lbs. torque |2, 8-3, 4 m.kg]. 


Figure 156 


With new valve body to pump gasket in position 
insert pump drive shaft through valve body. Use caution 
as not to damage valve body oil seal. It may be 
necessary to turn impeller one way or the other to align 
pump shaft with drive sleeves. 
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SERVICING MACHINE AFTER TRANSMISSION OVERHAUL 


The transmission, torque converter, and its allied 
hydraulic system are important links in the drive line 
between the engine and the wheels. Тһе proper 
operation of either unit depends greatly on the condition 
and operation of the other; therefore, whenever repair or 
overhaul of one unit is performed, the balance of the 
system must be considered before the job can be 
considered completed. 


After the overhauled or repaired transmission has 
been installed in the machine, the oil cooler, and 
connecting hydraulic system must бе thoroughly 
cleaned. This can be accomplished in several manners 
and a degree of judgment must be exercised as to the 
method employed. 


The following are considered the minimum steps to 
be taken: 


1. Drain entire system thoroughly. 


2. Disconnect and clean all hydraulic lines. Where 
feasible, hydraulic lines should be removed 
from machine for cleaning. 


3. Replace oil filter elements, cleaning out filter 
cases thoroughly. 


4. The oil cooler must be thoroughly cleaned. The 
cooler should be “back flushed" with oil 
and compressed air until all foreign material 
has been removed. Flushing in direction of 
normal oil flow will not adequately clean the 
cooler. If necessary, cooler assembly 
should be removed from machine for 
cleaning, using oil, compressed air and 
steam cleaner for that purpose. DO NOT use 
flushing compounds for cleaning purposes. 


5. Оп remote mounted torque converters remove drain 
plug from torque converter and inspect interior of 
converter housing, gears, etc. If presence of 
considerable foreign material is noted, it will be 
necessary that converter be re. moved, disassembled 
and cleaned thoroughly. It is realized this entails extra 
labor; however, such labor is a minor cost compared to 
cost of difficulties which can result from presence of 
such foreign material in the system. 


6. Reassemble all components and use only type oil 
recommended in lubrication section. Fill 
transmission through filler opening until fluid comes 
up to LOW mark on transmission dipstick. NOTE: If 
the dipstick is not accessible oil level check plugs 
are provided. 


Remove LOWER check plug, fill until oil runs 
from LOWER oil hole. Replace filler and level plug. 


Run engine two minutes at 500-600 RPM to 
prime torque converter and hydraulic lines. Recheck 
level of fluid in transmission with engine running at 
idle (500-600 RPM). 


Add quantity necessary to bring fluid level to 
LOW mark on dipstick or runs freely from LOWER 
oil level check plug hole. Install oil level plug or 
oe 3° Cy Recheck with hot oil (180-200° F.) [82, 2- 
93, 3° СТ. 


Bring oil level to FULL mark on dipstick or runs 
freely from UPPER oil level plug. 


7. Recheck all drain plugs, lines, connections, etc., for 
leaks and tighten where necessary. 


TORQUE IN (LBS.-FT.) 
BOLTS, CAPSCREWS, STUDS AND NUTS 


Grade 5 Identification, 3 Radial 
Dashes 120° Apart on Head of Bolt 


LUBRICATED OR PLATED 


Grade 8 Identification, 6 Radial 
Dashes 60? Apart on Head of Bolt 


Grade 5 Grade 8 
Nominal 

Thread Size FINE THREADS COARSE THREADS FINE THREADS COARSE THREADS 
3/8 26-29 [3, 6-4, Om.kg] 23-25 L3, 2-3, 4m.kgl 37-41 L5, 1-5, 6m.kgi 33-36 [4, 6-4, 9m.kg] 
7/16 41-45 [5, 7-6, 2m.kg] 37-41 15, 1-5, 6m.kgl 58-64 18, 0-8, 8m.kgl 52-57 17, 207, 8m.kgl 
1/2 64-70 [8, 8-9, 6m.kg] 57-63 [7, 9-8, 7m.kg] 90-99 112, 4-13, 6m.kg] 80-88 [11, -12, 1m.kg] 
9/16 91-100 [12, 6-13, 82-90 L11, 3-12, 128-141 L17, 7-19, 115-127 [15, 9-17, 5m.kg] 

8m.kg] 4m.kg] 4m.kg] 
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SPECIFICATIONS AND SERVICE DATA—POWER SHIFT TRANSMISSION AND TORQUE CONVERTER 


CONVERTER OUT 25 min. - 40 max. ри. [1,7-2,8 kg/cm] 
PRESSURE Transmission in neutral. 
Oil Temperature 180-200° F. [82,2-93,3° С.) 
Engine at 2000 RPM. 


CONTROLS Forward and Reverse — Manual 
Speed Selection — Manual 
CLUTCH TYPE Multiple discs, hydraulically actuated, spring 


released, automatic wear compensation and no 
adjustment. All clutches oil cooled and lubri- 
cated. 


CLUTCH INNER DISC Friction 
CLUTCH OUTER DISC Steel 


OIL FILTRATION Full flow oil filter safety by-pass, also strainer 
screen in sump at bottom of transmission case. 


CLUTCH PRESSURE 


LUBRICATION 


240 - 280 psi [16,9-19,6 kg/cm?] — With parking 
brake set (see note), oil temperature 180 - 200? F. 
[82,2-93,3° C], engine at idle (400 to 600 RPM), 
shift thru direction and speed clutches. АП clutch 
pressure must be equal within 5 psi. [0,4 kg/cm? ]. 
If clutch pressure varies in any one clutch more 
than 5 psi. [0,4 kg/ ст? | repair clutch. 


NOTE: Never use service brakes while making 
clutch pressure checks. Units having brake ac- 


tuated declutching in forward and/or reverse will 
not give a true reading. 


ALWAYS USE PARKING BRAKE WHEN MAKING 
CLUTCH PRESSURE CHECKS. 


RECOMMENDED LUBRICANTS FOR CLARK POWER SHIFTED TRANSMISSION 
AND TORQUE CONVERTERS 


TYPE OF OIL See Lube Chart. 


CAPACITY Consult Operator's Manual on applicable 
machine model for system capacity. Torque 
Converter, Transmission and allied hydraulic 
system must be considered as а whole to 
determine capacity. 


CHECK PERIOD Check oil level DAILY with engine running 
at 500-600 RPM and ой at 180 to 200° F. 
(82,2, - 93,3% С). Maintain oil level to FULL 
mark. 


DRAIN PERIOD Every 250 hours, change oil filter element. 
£very 500 hours, drain and refill system as 
follows: Drain with oil at 150 to 200° F. 
(65, 6 - 93,3% С). 


(з) Drain transmission and remove sump 
screen. Clean screen thoroughly and 
replace, using new gaskets. 


(b) Drain oil filters, remove and discard 
filter elements. Clean filter shells and 
install new elements. 


(c) Refill transmission to LOW mark. 


(d) Run engine at 500-600 RPM to prime 
converter and lines. 


(e)  Recheck level with engine running at 
500-600 RPM and add oil to bring 
level to LOW mark.. When oil tempera- 
ture із hot (180-200? F.) [82, 2-93, 3°C] 
make final oil level check. BRING ОЙ 
LEVEL TO FULL MARK. 


Prevailing Ambient Temperature 


Farenheit 


TROUBLE SHOOTING GUIDE 


" ENGINE OIL 
Grade 30 
uu (API-MS or DG) 
я (SAE-SD ог SE) 


a Го MIL-L-2104B ог 2104С 
Grade 10 
“2° (2) С-2 
» (3) ENGINE OIL 
Grade 10 
(API-MS or DG) 


a (ЅАЕ-50 or SE) 
== 
" “3” (1) DEXRON* 
ШКС) Type “А” Suffix “А” 
d "4" MIL-L-10295B 
" "5" CONOCO Polor Start 
і DN - 600 Fluid 
NOTE: 
A Oil groups 2 & 3 may be used to lower ambient 
temperatures when sump preheaters are used. 
-3 Oil group 4 should be used only up to ambient 
temperature shown. 
-4 


*Dexron із a registered trademark of General Motors 
-% Corporation. 


Celsius 


For The 
R and HR Model, 28000 Transmission 
The following data is presented as an aid to locating with data in this section, it may be possible to correct 
the source of difficulty in a malfunctioning unit. lt is any malfunction which may occur in the system. 
necessary to consider the torque converter charging TROUBLE SHOOTING PROCEDURE BASICALLY 
pump, transmission, oil cooler, and connecting lines as CONSISTS OF TWO CLASSIFICATIONS: 
a complete system when running down the source of MECHANICAL AND HYDRAULIC . 


trouble since the proper operation of any unit there in 
depends greatly on the condition and operations of the 
others. By studying the principles of operation together 
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MECHANICAL CHECKS 


Prior to checking any part of the system from a hydraulic 
standpoint, the following mechanical checks should be 
made: 


1. А check should be made to be sure all control lever 
linkage is properly connected and adjusted at all 
connecting points. 


2. Check shift levers and rods for binding or restrictions in 
travel that would prevent full engagement. Shift levers by 
hand at control valve, if full engagement cannot be 
obtained, difficulty may be in control cover and valve 
assembly. 


HYDRAULIC CHECKS 


Before checking on the torque converter, transmission, and 
allied hydraulic system for pressures and rate of oil flow, it 
is essential that the following preliminary checks be made. 


1. Check oil level in transmission. This should be done 
with oil temperatures of 180 to 200? F. [82, 2-93, 3? C]. DO 
NOT ATTEMPT THESE CHECKS WITH COLD OIL. To 
bring the oil temperature to this specification it is necessary 
to either work the machine or "stall" out the converter. 
Where the former means is impractical, the latter means 
should be employed as follows: 


Engage shift levers in forward and high speed and apply 
brakes. Accelerate engine half to three-quarter throttle. 


Hold stall until desired converter outlet temperature is 
reached. CAUTION: FULL THROTTLE STALL SPEEDS 
FOR AN EXCESSIVE LENGTH OF TIME WILL 
OVERHEAT THE CONVERTER. 


LOW CLUTCH PRESSURE 


Cause Remedy 

1. Low oil level. 1. Fill to proper level. 
2. Clutch pressure regulating valve spool stuck open. 2. Clean valve spool and housing. 
3. Faulty charging pump. 3. Replace pump. 
4. Broken or worn clutch shaft or piston sealing rings. 4. Replace sealing rings. 
5. Clutch piston bleed valve stuck open. 5. Clean bleed valves thoroughly. 

LOW CONVERTER CHARGING PUMP OUTPUT 
1. Low oil level. 1. Fill to proper level. 
2. Suction screen plugged. 2. Clean suction screen. 
3. Airleaks at pump intake hose and connections or 3. Tighten all connections or replace hose if necessary. 

collapsed hose. (R-28000 only) 4. Replace pump. 
4. Defective oil pump. 
OVERHEATING 
1. Worn oil sealing rings. 1. Remove, disassemble, and -rebuild converter 
2. Worn oil pump. assembly. 
3. Low oil level. 2. Replace. 
4. Pump suction line taking air. (R-28000 only) 3. Fill to proper level. 
4. Check oil line connections and tighten securely. 
NOISY CONVERTER 
1. Worn coupling gears. 1. Replace. 
2. Worn oil pump. 2. Replace. 
3. Worn or damaged bearings. 3. Acomplete disassembly will be necessary to determine 
what bearing is faulty. 
LACK OF POWER 

1. Low engine RPM at converter stall. 1. Tune engine check governor. 
2. See "Overheating" and make same checks. 2. Make corrections as explained in "Over-Heating." 
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28000 SERIES-SPEED CLUTCH & GEAR ARRANGEMENT 


FIG. L 


870, ЗАЛ, V-16 UNC-28 THD'S, 
607 MIN, PULL THREAD DEPTH 16 
HOLES EQUALLY SPACED ІМ МҮУ/НЕҢ, 


16 HOLE RING GEAR INSTALLATION AND 
ASSEMBLY PRODUCTION 


1. 


FIG. M 


REMOVE ALL BURRS FROM FLYWHEEL 
MOUNTING FACE AND PILOT BORE, CLEAN WITH 
SOLVENT. THE ENGINE FLYWHEEL AND HOUSING 
MUST CONFORM TO STANDARD 5.А.Е. No. 3 
(S.A.E. J927) TOLERANCE SPECIFICATIONS FOR 
PILOT BORES, ECCENTRICITIES, AND MOUNTING 
FACE DEVIATIONS. 


INSTALL RING GEAR No. 233089 AS SHOWN. 


INSTALL SPECIAL WASHERS No. 215909 AND 
SPECIAL SCREWS No. 233092. TIGHTEN 
SCREWS TO 30 TO 33 LBS. FT. TORQUE. LOCK 
WIRE IN PLACE AS SHOWN. 
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BEARING SHIELD 
MUST FACE OUT — 


BEARING SHIELD 
MUST FACE OUT 


SHIELDED BEARING INSTALLATION 


FIG. N 


TRANSMISSION 


MAINTENANCE 
& 
SERVICE MANUAL 
SUPPLEMENT 


28000 SERIES 
TRANSMISSION MOUNTED HYDRAULIC BRAKE 


SMS-HB28-Rev. 11-73 


@ TORQUE CONVERTERS 
UP TO 1000 HORSEPOWER 
(745700 w) 


@ TRANSMISSIONS 
UP TO 1000 HORSEPOWER 
(745700 w) 


The new 28000 Series transmissions are offered 
in fully power-shifted 2, 3, and 4 speed versions, 
along with a 6 speed configuration employing a 
range shift. 


FOREWORD 


This manual has been prepared to provide the customer and the maintenance personnel with information and instructions 
on the maintenance and repair of the CLARK Power Shift Transmission. 


Extreme care has been exercised in the design, selection of materials and manufacturing of these units. The slight outlay 
in personal attention and cost required to provide regular and proper lubrication, inspection at stated intervals, and such 
adjustments as may be indicated will be reimbursed many times in low cost operation and trouble free 

service. 


In order to become familiar with the various parts of the transmission, its principal of operation, trouble shooting and 
adjustments, it is urged that the mechanic study the instructions in this manual carefully and use it as a reference when 
performing maintenance and repair operations. 


Whenever repair or replacement of component parts is required, only Clark-approved parts as listed in the applicable 
parts manual should be used. Use of "will-fit" or non-approved parts may endanger proper operation and performance of 
the equipment. The Clark Equipment Company does not warrant repair or replacement parts, nor failures resulting from 
the use thereof, which are not supplied by or approved by the Clark Equipment Company. IMPORTANT: Always 
furnish the Distributor with the transmission serial and model number when ordering parts. 
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FUNCTION OF THE TRANSMISSION MOUNTED HYDRAULIC BRAKE 


The transmission mounted hydraulic brake is designed for the most part to be used on rough terrain vehicles. The 
hydraulic brake mounted on the transmission is used as the main braking source in log skidder applications where wheel 
brakes are not practical. 


The transmission mounted hydraulic brake consists of an internally splined housing bolted to an adaptor plate that is 
bolted directly to the transmission case. A brake disc hub is splined to the idler shaft and also has splines on the outer 
diameter. This hub is free to turn until brake pressure is applied. 


Steel discs with splines on the outer diameter are alternated with frictional discs having splines on the inner diameter. 


The steel disc splined in the brake housing cannot turn, but are free to move in or out. The frictional discs splined to the 
hub on the idler shaft may turn in either direction or may increase or decrease in speed depending on the operator's 
discretion. The frictional discs are also free to move in or out. 


The brake system has a positive displacement of fluid from the master cylinder to the three brake actuating pistons. 


The cooling of the clutch disc brake is accomplished by return oil from the cooler plumbed to the brake disc compartment 
with a tee fitting. 


When the brake Is applied, pressure behind the pistons forces a heavy end plate to overcome the return spring pressure. 
The steel discs (splined In the stationary housing) are compressed against the friction discs (splined on and turning with 
the Idler shaft). As more brake pressure Is applied the discs are compressed tighter until the Idler shaft is stopped. The 
output shaft which Is geared directly to the Idler shaft Is also stopped. As the brake Is engaged, brake pressure 
overcomes a spring loaded brake valve spool and moves the brake spool open allowing a 70% volume of return oil to 
cool the brake discs. The volume of return oil remaining 15 directed to the lube distributor and Is sufficient to cool and 
lube the transmission. 


When the brake is released, return springs push the end plate and pistons to a neutral position allowing the inner and 
outer discs to separate. The friction disc and idler shaft is now free to turn. 


When the brake is disengaged the spring loaded brake valve spool is closed allowing a 20% volume of return oil to cool 
the brake disc, the remaining oil is directed to the lube distributor. 


The transmission mounted hydraulic brake can also be used as a parking brake. It is actuated by a hand brake lever and 
linkage to a shaft on the side of the brake housing. The shaft is connected internally to a yoke. When the hand brake 
lever is set, the yoke presses against the heavy end plate and compresses the inner and outer clutch brake discs, thus 
making the idler shaft immobile. 


When the hand brake lever is released the yoke moves away from the end plate allowing the return springs to move the 
end plate away from the discs. The friction disc and idler shaft is now free to turn. 


FIGURE A 
28000 SERIES TRANSMISSION MOUNTED HYDRAULIC BRAKE 
(WITH UNIDIRECTIONAL P. T. O.) 


28000 SERIES TRANSMISSION MOUNTED HYDRAULIC BRAKE 
(WITH UNIDIRECTIONAL P.T.O.) 


Item Description 
1 Idler Shaft Rear Bearing ....................................... 
2 Rear Bearing Lock Вай. 
3 Rear Bearing Locating Ring .................................. 
4 Brake Housing Adaptor O-Ring ............................. 
5 Brake Housing Adaptor ......................................... 
6 Brake Disc Housing to Adaptor O-Ring ................. 
7, Brake. DISC HUD. ete ets 
8 "Oil. Ва е: Ring k ets 
9 Disc Hub Retainer Nut .......................................... 
ТОРО Пай stet tte eee 
11 Adaptor to Transmission Case Place Bolt ......... .... 
12 Adaptor to Transmission Case Place 

Bolt Lockwasher нн 
13 Adaptor to Transmission Case Stud Nut ................ 
14 Adaptor to Transmission Case Stud 


Nut Lockwasher .............................................. 


Adaptor to Transmission Case Stud ...................... 


Adaptor to Case O-Ring ........................................ 


Brake Disc Housing ..........а а 


Brake Disc Housing to Adaptor 


Bolt Lockwasher ............................................. 


Brake Disc Housing to Adaptor Bolt ....................... 


Brake Cover to Disc Housing O-Ring .................... 


Brake Outer Disc 
Brake Inner Disc . 
Return Spring Pin 


Return Spring ...... 
End Plate ............ 


P.T.O. Shaft Rear Bearing Retainer Ring ............. 
P.T.O. Shaft Rear Bearing ................................... 


Brake Piston  ..... 
Piston O-Ring ..... 


Piston Glyd Ring 


Qty. 
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32 
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34 


35 
36 
87 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 


Нет Description Qty. 

Brake Operating Shaft Oil Зеа!.............................. 1 
Brake Operating Ѕһай............................................ 1 
Brake Housing Plug ........................ esses 1 
Brake Cover to Disc Housing 

Bolt Lockwasher............................................. 10 
Brake Cover to Disc Housing Bolt........................ 10 
Bleeder Screw. оние eoe 1 
Brake Housing Plug ....................................... 2 
Brake Adjusting Screw Sealing Washer ................. 1 
Brake Adjusting Screw Lock Nut ............................ 1 
Brake Adjusting Ѕсгему........................................... 1 
Р.Т.О Flange: МИ eerie 1 
P.T.O Flange М/аѕһег............................................ 1 
P.T.O Flange O-Ring............................................. 1 
РГОНапоес a ида a Я 1 
P.T.O Flange Oil Seal ........................................... 1 
Oil Seal Locating Ring ........................................... 1 
Brake Valve бір... 1 
Brake Valve Эрипд............. на 1 
Brake Valve Spool на 1 
Brake Valve Piston... 1 
Sealing Сир u vay Ai iain ia ieee aie 1 
Spring Retainer пн 1 
Balance Өргіпд.....2.2......л 1 
Piston Handling... 1 
Piston Housing O-Ring........................................... 1 
Piston Housing O-Ring........................................... 1 
Brake Housing Bore Ріид....................................... 1 
Brake Yoke Stub Ѕһћайћ........................................... 1 
Brake Housing Plug .......................................«.. 1 
Hydraulic Brake Соуег........................................... 1 
Brake-YoKk6 ette ete eee eas 1 
Brake Yoke Lock Ѕсгему......................................... 2 
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FIGURE В 
28000 SERIES TRANSMISSION MOUNTED HYDRAULIC BRAKE 
(LESS UNIDIRECTIONAL P.T.O.) 


MAINTENANCE AND SERVICE 


The instructions contained herein cover the disassembly 
and reassembly of the transmission mounted hydraulic 
brake. The unit shown has been removed from the 
machine and the brake is to be completely overhauled. If 
clearance will allow the brake can be repaired in the 
machine. 


The brake assembly shown is a unit without unidirectional 
power take off. If a P.T.O. was used it is not necessary to 
remove the companion flange unless the hydraulic brake 
cover and valve assembly is to be replaced. 


Figure 3 
Remove return springs and pins from disc housing. 


Figure 1 
Remove the brake cover bolts evenly around the brake 
cover as the return springs will push the cover away from 
the disc housing. 


Figure 4 
Secure output shaft to prevent turning and remove disc hub 
nut. 


Figure 2 
Remove brake cover assembly and end plate from disc 
housing. 


NOTE: If P.T.O. is used pull cover straight out to remove Figure 5 
P.T.O. shaft from idler shaft. Remove disc hub. 


Figure 6 
Remove the inner and outer brake disc. 


Figure 7 


Remove the disc housing to adaptor plate bolts. 


Figure 8 


Remove disc housing. 


Figure 9 
Remove the brake housing adaptor plate place bolts, and 
lower hole stud nuts and washers. (See page 8 for brake 
adaptor update.) 


Figure 10 


Remove adaptor plate. 
CLEANING AND INSPECTION 
CLEANING 


Clean all parts thoroughly using solvent type cleaning fluid. 
It is recommended that parts be immersed in cleaning fluid 
and moved up and down slowly until all old lubricant and 
foreign material is dissolved and parts are thoroughly 
cleaned. 


CAUTION: Care should be exercised to avoid skin rashes, 
fire hazards and inhalation of vapors when using solvent 
type cleaners. 
INSPECTION 


The importance of careful and thorough inspection of all 
parts cannot be overstressed. Replacement of all parts 


showing indication of wear or stress will eliminate costly 
and avoidable failures at a later date. 


Housing, Covers, etc. 


Inspect housings, covers and bearing caps to be certain 
they are thoroughly cleaned and that mating surfaces, 
bearing bores, etc., are free from nicks or burrs. Check all 
parts carefully for evidence of cracks or condition which 
would cause subsequent oil leaks or failures. 


O-Rings 


Replacement of O-Rings is more economical when unit is 
disassembled than premature overhaul to replace these 
parts at a future time. Further loss of lubricant through a 
worn seal may result in failure of other more expensive 
parts of the assembly. Sealing members should be 
handled carefully, particularly when being installed. 
Cutting or scratching, seriously impairs its efficiency. 
Lubricate all O-Rings and seals with recommended type 
Automatic Transmission Fluid before assembly. 


When cleaning and replacing parts in the hydraulic brake 
cover and valve assembly refer to Figure A for Location 
and sequence of parts. 


REASSEMBLY 


Figure 11 
Using new O-Rings, position brake housing adaptor on 
transmission. 
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Figure 12 
Install adaptor to transmission place bolts and washers 
(Qty. 4 each). Install stud nuts and washers (Qty. 2 each). 
Tighten place bolts 115 to 127 ft.-lbs. Torque [15,9-17,5 
mm] tighten stud nuts 180 to 198 Н.-105. torque 

[24,9-27,3 mm]. 


Figure 13 
Install a new brake disc housing O-Ring and position disc 
housing on adaptor. 


Figure 14 
Install disc housing to adaptor bolts and tighten 37 to 41 
ft.lbs. torque [5,1-5,6 mm]. 


Figure 15 
Align brake disc hub splines with idler shaft splines and 
install disc hub and disc hub nut. 


Figure 16 
Block, output shaft and tighten disc hub nut 250 to 30C ft.- 
105. torque 134,6-41,4 mm]. 


Figure 17 
Install one steel disc (splined on the outer diameter) into 
disc housing. A mark (x) was made on the disc housing in 
a space between a two spline section and a three spline 
section. 


Figure 18 
Install one frictional disc (splines on the inner diameter) 
against first steel disc. 
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Figure 19 

Move the second steel disc one spline to the right. This 
misaligns the first steel disc and the second steel disc by 
one spline. Another mark (x) was made and this mark 
must be used during the remainder of the assembly. This 
marked area and five other places will allow passage for 
the six return springs with the springs bottoming on the 
teeth of the first steel disc. Alternate friction and steel 
discs being certain the splines on each steel disc are 
aligned with the splines on the previous steel disc. 
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Figure 20 
Figure 20 shows the return springs and pins to the spring 
passages. 


Figure 21 
Position a new O-Ring as shown оп the brake disc housing. 


NOTE: Before installing the brake end cover, loosen the 
brake adjusting screw jam nut and turn adjusting screw out 
two or three turns. 


Figure 22 
A guide pin located at the two top corners will assist in 
aligning the heavy end plate and brake valve and end 
cover on the disc housing. Install cover to disc housing 
bolts and tighten evenly being certain splines on the outer 
diameter of the end plate are aligned with the splines in the 
disc housing. 


Figure 23 
Remove guide pins, install upper corner bolts, tighten all 
brake valve and end cover bolts 37 to 41 ft.-lbs. torque 
[5,1-5,6 mm]. 


TROUBLESHOOTING 


If the transmission mounted hydraulic brake does not 
function properly a number of points can be checked to 
determine the malfunction. 


1. Is the master cylinder full of the proper fluid? (See 
section on types of fluid used with the transmission 
mounted hydraulic brake.) 


2. Is the brake adjusted properly? (See below for proper 
brake adjustment.) 


3. When used as a parking brake is the linkage between 
the hand brake lever and the brake arm on the side 
of the brake housing adjusted properly, if so, again is 
the brake adjusted properly? (See below). 

BRAKE ADJUSTMENT 
1. Loosen brake adjusting screw jam nut. 


2. Disconnect linkage from brake lever arm to parking 
brake. (Brake lever arm end only.) 


3. Apply pressure by turning brake arm until springs 
and clutch brake plate clearance Is removed and 
brake assembly is locked up. 


4. Turn brake adjusting screw until tight against brake 
yoke. 


6. Back screw out 1 to 1% turns or .062 to .093 
clearance [1,6-2,4 mm]. 


6. Hold adjusting screw from turning and tighten jam 
nut. 


7. Connect parking brake linkage to brake lever arm. 
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LEVER- MECHANICAL HAND BRAKE 
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OIL LEVEL CHECK POINT 
(BACK OF CASE) 


CHARGING PUMP 
OIL SUCTION SCREEN 


TRANSMISSION MOUNTED HYDRAULIC BRAKE LUBE SPECIFICATIONS 


Three types of fluid are approved for use in the transmission mounted hydraulic brake master cylinder. 
1. Type A Suffix "A" Automatic Transmission Fluid. 


2. *Dexron Automatic Transmission Fluid. 
3. С? Hydraulic Fluid (for use above 0°F.) 


NOTE: When one of these fluids have been selected for the transmission the same fluid is to be used in the master 
cylinder which applies the transmission mounted hydraulic brake. 


When using the transmission brake in conjunction with wheel brakes a separate system must be used to operate 
the wheel brakes. 


*DEXRON is a registered trademark of General Motor Corporation. 
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BRAKE "OFF" 


26000 TRANSMISSION 
REAR COVER 


STUD WASHER 

№, 4E~10 
STUD NUT 
NO. 640-10 


801822 Hydraulic Brake Adaptor Kit 


фм NAA = 


233888 
106547 
- 233534 
- 233895 
- 64D-10 
- 4E-10 


- 801832 


Brake Adaptor 
Place Bolt Washer 
Place Bolt 

Stud 

Stud Nut 


Stud Nut Lock- 
washer 
Adaptor Kit 
Instruction Sheet 


/ ‚ 106547 
PLACE BOLT 
233834 


өші ОА. THRU . ... 


2 HOLES - WITHIN .005 ОҒ 
THEORETICAL LOCATION 


BRAKE ADAPTER 
мо. 233868 


PLACE BOLT WASHER 


28000 TRANSMISSION 
REAR COVER 


When replacing the hydraulic brake adaptor on the 28000 series transmission the following procedure 
must be followed: 


Refer to applicable maintenance manual for rear cover removal. 

Drill and tap two lower brake adaptor attaching holes as shown in diagram. 

Clean rear cover. 

Reinstall rear cover a explained In maintenance manual. 

Install two studs a shown. 

Install new brake adaptor O-rings and brake adaptor. 

Install place bolts and washers, tighten bolts 115 to 127 ft.-lbs, torque [15, 9-17, 5 mm]. 

Install stud nut washers and stud nuts. Tighten nuts 180 to 198 ft.-lbs. torque (24, 9-27, 3 mm]. 


Reassemble hydraulic brake as explained in the maintenance and service manual supplement 


AXLE 


MAINTENANCE: 


CHECK DIFFERENTIAL AND PLANETARY OIL LEVELS 
every 50 hours after machine operation but allow 5 minutes 
for all the oil to drain to its normal level. Planetary oil level 
is checked at filler plug on planetary end cap with arrow at 
its lowest position. Differential oil level is checked at filler 
plug on differential housing. Add lubricant as necessary 
(refer to LUBRICANTS SPECIFICATION CHART). 


CHANGE OIL after initial 50 hours of operation and 
thereafter every 800 hours. Oil change should be made 
with oil at operating temperature. Remove plug at bottom 
of axle housing and allow lubricant to drain. Rotate wheel 
until planetary filler hole is at lowest position, remove plug 
and allow to drain. Replace drain plugs and fill with a light 
flushing oil. Operate axles for a short period of time, then 
drain. Inspect the magnetic drain plug for foreign particles 
indicative of wear or possible failure. Replace drain plugs 
and refill with clean oil (refer to LUBRICANTS 
SPECIFICATION CHART). Be sure thrust cap oil level is 
in proper position’ when refilling planetary. 


CHECK WHEEL AND AXLE MOUNTING NUTS. Torque 
wheel mounting nuts every 100 hours to 450 ft-lbs (62 m- 
kg). Every 200 hours torque axle mounting nuts to 700 ft- 
lbs (97 m-kg). Replace any damaged nuts or studs. 


Axle Mounting Studs 
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WHEEL BEARING PRELOAD ADJUSTMENT : 


Wheel hub bearing preload should be adjusted every 800 
hours. 


1. Рак machine on level ground, set parking brake 
and lower blade. 


2. Jack up each wheel individually and block securely, 
so that wheel clears ground level. 


3. Remove all cleaner teeth and fenders. 
4. Attach hoist and sling to wheel and hold taut. Now 


wheel mounting nuts can be removed and wheel lifted from 
axle. 


Wheel Removal 
5. Drain oil from planetary housing. 


6. Remove bolts from planetary carrier assembly. 
Remove plant carrier from hub assembly. 


Planetary Carrier Retaining Bolts 


K300 
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AXLES: 


7. Remove planet carrier from hub assembly. 


12. Tighten wrench guide screws lightly against shim stock 
Removing Planetary Carrier and remove outside spindle nut and lock ring. 


13. Check rolling torque of hub assembly by attaching 
8. Remove sun gear retaining ring and pull off sun torque wrench adapter bar across face of hub assembly 


gear. and attach torque wrench to center of bar. 
9. Remove sun gear thrust ring from spindle end. 14. Attach a 50 ft-lb (7 m-kg) torque wrench and check 
rolling resistance of wheel hub. Rolling resistance when 
10. Straighten tangs on outer lock nut. using new bearing should be 15 to 20 ft-lbs (2,0 to 2,8 m- 


kg). On used bearings, the rolling resistance should be 6 to 
11. Wrap shim stock around end of axle shaft to 12 ft-lbs (0,8 t 1, 7 m-kg). 
protect shaft splines and install special wrench (PN 
954940) on outside spindle nut. 


Checking Torque 
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АХЕІ 5: 


Bearing Preload Adjustment 


15. Rolling resistance can be adjusted by adjusting the 
spindle nut. 


16. When proper rolling torque is obtained, install new 
lock and apply grease to outer face of lock. Install outer 
locknut and tighten securely. 


17. Recheck rolling resistance, readjusting if required. 


18. If rolling torque is within specification, bend two 
tangs inward and two outward. 


19. Install sun gear thrust ring and tap into end of 
spindle. 


20. Install sun gear on axle and replace retaining ring. 


21. Install planetary carrier assembly and bolt into 
place. Tighten capscrews to specified torque (refer to 
TORQUE SPECIFICATIONS CHART). 


22. Install sun gear thrust cap and new O ring, tighten 
capscrews То specified torque (refer to TORQUE 
SPECIFICATIONS CHART). 


23. Replace drain plug in planetary housing and refill 
planetary and differential housings to proper levels with 
correct fluid (refer to LUBRICANTS SPECIFICATION 
CHART). 


24. Install wheel on axle, install wheel nuts and torque 
to 450 ft-lbs (67 m-kg). 


25. Install wheel cleaner teeth and fenders. Adjust 
cleaner teeth to proper clearance on wheel. Rotate wheel 
and check cleaner teeth clearance. 


26. Jack up machine, remove blocking and lower 
machine to ground. 
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DIFFERENTIAL PINION END PLAY : 
At each 800 hour interval, the differential pinion flange 
bearings should be checked for endplay. If any endplay is 
found, the following procedure should be followed in 
conjunction with the vendor service manual: 

1. Park machine on level ground, set parking brake 
and lower blade. 


2. Drain planetary and differential housings. 


3. Using a small hooked rod, pull out sun gear апа 
axle shaft about 12 inches (30 cm) till axle shafts are 
disconnected from differential splines. 

4. Remove (гіме shaft differential 
housing with jack. 


апа support 


5. Remove differential housing nuts and ferrules. 
6. Remove differential assembly from axle housing. 
7. Mount differential on differential over- haul stand. 


8. Check and record ring gear backlash with a dial 
indicator. The backlash reading should be .010 to .014 
inches (0, 25 to 0, 36 mm). This information is necessary 
for reassembly unless a new gear set is installed. 


9. Loosen companion flange to facilitate flange 
removal later. Loosen thrust screw nut and remove thrust 
screw. When installing thrust screw, screw in until it 
contacts ring gear and then back out .012 inch (0, 3 mm) 
and lock with jam nut. 


10. Remove adjusting nut lock. Before re- moving 
bearing cap bolts, use center punch to match mark bearing 
caps to carrier assembly. This is to ensure correct match 
in reassembly. 


11. Remove bearing cap bolts and bearing caps. 


12. Insert metal bar through differential to facilitate 
hoisting. Raise ends individually and remove adjusting 
nuts and bearing cups. 


13. Hoist differential with assembled bearing cones 
from carrier assembly. Tilt differential to allow ring gear to 
pass web in differential carrier. 


14. Remove pinion shaft nut that was previously 
loosened and remove washer. Remove companion flange 
from pinion shaft with puller. 


15. Remove bolts securing seal retainer to carrier and 
remove retainer. If necessary, tap with a soft mallet to 
break seal between parts. 
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AXLES: 


DIFFERENTIAL CASE (Flanged Half) 
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DIFFERENTIAL CASE (Plain Half) 


Differential and Carrier Assembly 
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16. Screw two bolts іп puller holes and pull bearing 
cage from carrier assembly. This pulls the outer pinion 
bearing cone from shaft. Turn each bolt equally to 
prevent damage to carrier shaft or bearing. After bearing 
cage is pulled out a short distance, back off puller screws 
and insert .030 inch (8 mm) shim stock under puller 
screws to reduce possible damage to shim pack under 
flange of bearing cage. 

17. Remove pinion shaft assembly from carrier. 
Retain bearing cage shim pack intact for reuse in 
reassembly. 

18. Inspect pinion bearings and pinion gear. If 
bearings and gear are in good condition, remove spacer 
from pinion shaft. 

19. Аріпіоп bearing spacer and shim kit is provided 
for service repair of differential and carrier assemblies. 
This kit consists of a spacer and a quantity of shims and 
is used to obtain proper pinion bearing preload. Position 
the bearing spacer and a .010 inch (0,25 mm) shim on 
pinion shaft. 

20. Position pinion bearing cage assembly on 
pinion shaft. Position outer pinion bearing cone on pinion 
shaft and press into place using steel tubing 3.25 inch (8, 
3 cm) outside diameter, 2.75 inch (7,0 cm) inside 
diameter and approximately 7 inches (17,8 cm) in length 
for driver. 

21. Keep pinion and cage assembly in press with 
approximately 500 pounds (227 kg) of pressure exerted 
on driver. Wrap several turns of soft wire or cord around 
pinion cage and pull in horizontal line with spring scale. 
While pulling in straight line, read spring scale and 
rotating torque. Multiply reading on spring scale by one- 
half diameter of bearing cage to obtain preload torque. 
Correct preload torque is 13 to 23 in-Ibs (0,15 to 0,27 m- 
kg/1,47 to 2,60 joules). If preload is not within these 
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AXLES: 
limits, remove shims to increase preload or add shims to 
decrease preload. 

Note: This is a preliminary check. Final bearing preload 
check must be made with pinion shaft and bearing cage 
assembly in differential carrier housing. 

22. Install pinion assembly in differential carrier 
housing, using original shim pack or its equivalent 
thickness. Use four pinion oil seal retainer bolts with flat 
washers to pull pinion shaft assembly fully into carrier 
assembly. Make sure oil passages are aligned. 

23. Temporarily install companion flange on end of 
pinion shaft, without installing oil seal retainer and torque 
companion flange nut to 600 ft-lbs (83 m-kg/814 joules). 

24. Recheck the bearing preload making sure that 
the reading is 13 to 23 in-Ibs (0,15 to 0,27 m-kg/1,47 to 
2,60 joules). If necessary, disassemble parts and add 
shims to decrease preload or remove shims to increase 
preload. 

25. When proper preload has been achieved on 
pinion bearings, reverse removal procedure-items 13 
through 8-for installation. 

26. Remove companion flange nut and companion 
flange. Clean and inspect seal retainer and seal, 
replacing seal if necessary. Replace seal retainer gasket 
and install gasket retainer. Secure with proper bolts and 
lockwashers and tighten to specified torque (refer to 
TORQUE SPECIFICATIONS CHART). 

27. Install companion flange and nut and torque to 
600 ft-lbs (83 m-kg 814 joules). Install cotter pin to lock 
nut. 

28. Remove differential from overhaul stand. 
Reverse removal procedure-items 7 through 2 -for 
installation. Refill planetary and differential housings 
(refer to LUBRICANTS SPECIFICATION CHART). 

29. For differential setup refer to vendor service 
manual. 


AXLE REMOVAL: 

1. Park machine on level ground, 
brake and lower blade. 

2. Jack up each wheel individually, blocking 
securely on frame so that wheels clear the ground. 

3. Remove all wheel scrapers and fenders. 

4. Attach hoist and sling to wheel and hold taut. 

5. Remove wheel nuts and lift wheel from axle. 


set parking 
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AXLES: 


INTERNAL GEAR 


SUN GEAR 


\ PLANET CARRIER 


INTERNAL GEAR HUB 


HUB ASSEMBLY 
SPINDLE J 
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Drive Axle Assembly 
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6. Attach hoist to axle outer ends and support 
weight. A spreader bar may be required to prevent sling 
from interfering with machine. 

7. Remove axle mounting nuts and lower axle 
gently to ground. 

8. Reverse procedure for installation. Torque axle 
stud mounting nuts to 700 ft-lbs (97 m-kg). Torque wheel 
mounting nuts to 450 ft-lbs (62 m-kg). 


AXLE DISASSEMBLY: 

The following instructions will cover the disassembly and 
reassembly of the drive axle assembly in a sequence that 
would normally be followed when unit is to be removed 
from the machine and completely overhauled. 


Disassembly procedure should be followed іп 
conjunction with axle parts section and with axle vendor 
manual. 


Caution: Cleanliness is of extreme importance and an 
absolute must in the repair and overhaul of these units. 
Before attempting any repairs, the exterior of each unit 
must be thoroughly cleaned to prevent the possibility of 
dirt and foreign matter entering the mechanism. 


Inverting axles on steel horses provides greater stability 
and facilitates disassembly and reassembly. 

1. Drain planetary and differential housings. 

2. Remove hub thrust cap, O ring and washer 
assembly. 

3. Remove axle shaft and sun gear assembly. 

4. Remove sun gear retaining ring and sun gear 
from axle shaft. 
Note: /f axle shaft replacement only is required, 
disassembly need only be carried to this point. 
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AXLES: 

5. Remove differential carrier bolts апа 
lockwashers and lift differential and carrier assembly from 
housing. 

6. Remove planet spider assembly from hub 
assembly. Remove sun gear thrust washer. 

7. Straighten tangs on housing nut lock and remove 
outer tube nut, nut lock and inner tube nut. 

8. Remove internal gear hub, internal gear, and 
outer hub bearing cone. Using suitable puller, pull hub 
bearing cone from hub. Remove bolts and lock plates 
and remove internal gear from hub. 

9. Remove hub and cup assembly. If replacement 
is required, remove hub oil seal, inner hub bearing cone 
and outer and inner hub bearing cups. 


PLANET SPIDER DISASSEMBLY: 

1. Drive the planet pinion shaft outward from side 
opposite lock ball. 

2. Planet pinion gear may be removed with needle 
bearings, spacer and thrust washers. 

3. The same other planet spider assemblies may 
be removed in the same manner. 


PLANET SPIDER REASSEMBLY: 

Т; Lubricate the inside of planet gear with a heavy 
grease. This is to hold bearings in place during assembly. 

2. Set planet pinion on thrust washer with tang 
side away from planet pinion gear. 

3. Insert one-half of bearings and install spacer, 
then remaining one-half of bearings. 

4. Set thrust washer on top with tang side away 
from planet pinion gear. 

5. Install pinion gear, bearings spacer and thrust 
washer assembly into planet spider with tang into 
indentation of planet spider. 

6. Install shaft through planet spider with lock ball 
in place. 

7. With a small center punch stake planet spider 
near shaft Ice, ball so shaft will not fall out during 
installation of the complete planet spider assembly to 
axle. 
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AXLES: 
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Planetary Carrier Assembly 


DRIVE AXLE REASSEMBLY: 

1. Being certain housing face is clean, 
Permatex No. 2 and install differential and carrier in 
housing, | securing in place on housing studs and 
tightening nuts to specified torque (refer to TORQUE 
SPECIFICATIONS CHART). 

2. If spindle ends have been removed from 
housing, secure in place with special bolts, nuts and 
washers provided. Tighten to specified torque (refer to 
TORQUE SPECIFICATIONS CHART). 

3. Install inner and outer hub bearing cups into 
hub assembly. Place inner hub bearing cone in position 
and install hub oil seal with lip of seal toward bearing. Fill 
oil seal lip with clean grease. Assemble hub on spindle. 

4. Assemble internal gear into internal gear hub, 
securing in place with special capscrews provided. 
Tighten to specified torque (refer to TORQUE 
SPECIFICATIONS CHART). Assemble outer hub bearing 
cone in place on internal gear hub and assemble gear, 
hub and bearing in position on housing. 


apply 
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5. Install wheel bearing adjusting nut. While 
tightening nut, rotate wheel hub, and rap with a rubber or 
rawhide mallet until a definite drag is felt. Install sun gear 
thrust washer and adjust wheel bearing preload. 

6. Use Permatex No. 2 on face of wheel hub and 
install a new O ring when installing planet spider 
assembly in position. Secure In place with special 
capscrews and lockwashers provided. Tighten to 
specified torque (refer to TORQUE SPECIFICATIONS 
CHART). 

7. Assemble sun gear in place on axle shaft and 
place retaining ring in position in groove on shaft. 

8. Insert splined end of shaft into axle housing, 
aligning splines with differential side gear and aligning 
gear teeth on sun gear with teeth on planet pinions. 

9. Use Permatex No. 2 on face of planet spider 
and install a new O ring when installing hub thrust cap 
assembly in position. Secure in place with capscrews and 
lockwashers and tighten to specified torque (refer to 
TORQUE SPECIFICATIONS CHART). 
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RECOMMENDED LUBRICANTS FOR CLARK DRIVE AXLES 


Prevailing Ambient SAE Specification Original Fill, 
Temperature of Viscosity Subsequent Fills, 
or Refills use only 
Below minus 10° F. MIL-L-10324A Extreme Pressure 
Minus 10° F. to Zero SAE-80 (E.P.) “SCL" 
(Sulfo. Chloro.Lead) 
Zero to 100° F SAE-90 See Clark Recommended 
Lubricant Specification 
Above 100° F. SAE-140 Number MS-8 
For All Normal Prevailing SAE-90 DO NOT ADD DIFFERENT 
Ambient Temperatures TYPE OF LUBRICANT 


these viscosities, when used, should contain additives, as in MS-8. 


MS-8 EXTREME PRESSURE GEAR LUBRICANT 


This specification covers a lubricant for use In gear cases to lubricate gears and pinions. 

It shall be a well refined mineral oil properly compounded with sulphur-chlorine-lead (SCL) type extreme pressure additives. 

It shall be free of fillers or abrasives, such as fuller's earth, talc, graphite, cork, etc. It shall be stable, non-abrasive and non- 
corrosive to the materials used in the case gear mechanism whether or not in the presence of small percentages of water. 


Physical and Chemical Properties 


Saybolt Universal Viscosity @ 210°F.................... 90-100 seconds Suülphúr (Total) ашыка иринин ЫЕ ata рыны ае, 3.00% Min. 
Saybolt Universal Viscosity @ 100?F................ 1400 seconds Max. СНоппе x зам НЕКЕНІ te eee 1.20% Min. 
A; P.I. Gravity оно eigen dedi digs 13.6-15.9 degrees Lead as Lead Oxide (РБО).................................................. 1.7% Min. 
Pour: Poiht co вн Minus 10°F. Max. МО Ше” oe 2. ERR E ERR RAE SS ua .2096 Max. 
Flash: Point uiu E Pen ede p ed 350°F. Min. Load Carrying Capacity (Timken Test) Н 70 Ibs. lever load Min. 
Ее РОМЕ mu nieto REA | АДА и бан 400°F. Min. Abrasion Test (33 Ibs., 6 hrs.) .................... 2.0 milligrams loss, Max. 
Sulphur (Аббеа. 2... 1.20% Міп. SAE Test 750 ВРМ... нн 350 Ibs. Min. 


Heat Test (oxidation) 
Weigh 200 grams of sample into 400 CC beaker 3" in diameter. Heat in electric oven equipped with automatic temperature control, 
but without fan or turntable, maintaining temperature between 185° F. and 200° F. for approximately 8 hours per day. Turn off heat 
nights, Saturdays and Sundays, leaving sample in oven. After 125 hours of heating (approximately 22 days elapsed time), cool, 
weigh and determine viscosity. It shall not show a change in viscosity at 210° F. of over 10%, nor an evaporation loss of over 4%. 


CHECKING ОП. LEVEL IN DRIVE AND 
DRIVE STEER AXLES я 


^ 


For off-highway operation, check lubricant level after each 50 hours of operation. Always maintain 
lubricant level to bottom of filler plug hole. Drain oil Y 1,000 operating hours." 


For highway operation, lubricant should bé checked жй 1, 000 miles. Maintain Шьгісапі level to bottom 
of filler plug hole. Drain oil every 10,000 operating Iiles.. NEVER ADD LUBRICANT TO AXLE UNLESS 
ІТ IS THE SAME МАКЕ AND GRADE AS THAT ALREADY IN USE.” 


To check oil level with differential drive, Or хез ‘with differential and planetary wheel ends, the axle 
should be run first, then allowed to stand for a mini bf five minutes on level ground. This procedure will 
allow oil to drain back to its normal level. { 

After the five minute interval, which allows the lubricant to settle to the proper level, proceed as follows: 
Remove oil filler plug in rear center of axle housing for oil level inspection. If oil level is not to the bottom of 
the filler hole, add necessary lubricant-^ 


Note: SAE-80 and SAE-140 are not covered by Clark Lubricant Specification MS-8; 


CHECKING AND FILLING PLANETARY WHEEL ENDS 


Always check lubricant level in planetary wheel ends, with wheel hub thrust cap oil level plug in a down 
position. The wheel hub oil filler plug, located on the outer diameter of the wheel hub, will be within 35" 
of top dead center. Remove thrust cap level plug. If lubricant is below oil level hole, remove filler plug 
and fill to oil level hole. Reinstall pipe plugs. When filling wheel hub through oil level hole in thrust cap, 
remove vent plug above oil level plug before filling. 


INTERAXLE DIFFERENTIAL 


To fill axles with interaxle differential, add four (4) pints of lubricant in the input shaft differential case 
filler hole, install filler plug. Fill axle center until oil drips from bottom of filler hole, install housing filler 


plug. 
FILLING DRIVE AND DRIVE STEER AXLES 


Axles with single or double reduction at center: Fill axle housing through center filler hole until lubricant 
is at bottom of filler hole. 


Axles with planetary wheel ends: Follow procedure in "checking and filling planetary wheel ends." 

DRIVE STEER JOINT LUBRICATION 
When Bendix-Weiss Joint Axle Shafts are used-remove pipe plug in spindle support and fill joint housing 
with (E.P.) Extreme Pressure Lithium Soap Base Grease No. 1. Reinstall pipe plug. DO NOT ADD 
DIFFERENT TYPE GREASE. 


When Mechanics Joint Axle Shafts are used-grease with ordinary chassis grease. 


Steering trunnion bearings should be lubricated with General Purpose Wheel Bearing Grease No. 2. 


DRAINING ; 
Drajáfhg is best vpn Hiep vehicle hag që 


pleted a trip. Тһе lubricagt is (һең w and will flow freely, allowi 


time. This is лы, desirable | in co a Weather. _ N и 


Remove. Plug at tim of axle housing and allow sufficient time for lubricant to drain. 
With planetary. avheel е шу, fotate wheel until filler hole is down. Remove plug and allow sufficient 
time for draining. Ве ге thrust cap oil level hole is in proper position when refilling wheel ends. 


FLUSHING 


After draining, axles should be flushed. Replace drain plugs and fill axles to proper level with a light 
flushing oil. Operate the axles for a short period of time, then drain. Be sure to drain all of the flushing 
oil before refilling with new oil. Inspect the magnetic drain plug for metal particles or other foreign 
matter indicative of wear or possible failure. When refilling, cleanliness is extremely important. 


Note: Specifications are subject to change. 


APPROXIMATE LUBRICANT CAPACITIES 
Note: All quantities are shown in pints; 1 pint-1 pound 


Model Each Hub Diff. Total Model Each Hub Diff. 
FD-5700 NP 7 7 RD-FD-86500 74 100 
FD-6500 5 11 21 FDS-9050 NP 14 
FD-9000 NP 7 7 RDS-FDS-11000 8 16 
FD-9350 NP 7 7 RDS-FDS-11001 8 16 
RD-10100 5 16 26 FDS-12050* 8 21 
FD-11500 5 12 22 FDS-12050 8 14 
FD-13500 5 16 26 RDS-FDS-16000 11 26 
FD-14000 NP 8 8 RDS-FDS-16750 16 18 
FD-14500 NP 17 17 FDS-20000 8 18 
FD-17000 8 14 30 FDS-20000* 8 21 
FD-17500 8 17 33 FDS-RDS-21000*** 4 21 
RD-FD-17600 13 15 41 FDS-RDS-22000 8 21 
RD-FD-17700 13 15 41 FDS-2250038:9 11 35 
FD-19000 13 26 52 FDS-22500, ses 16 35 
RD-FD-19100 8 26 42 RD-4600 Ratio NP 7 
FD-21000 NP 18 18 RD-5800 NP 7 
FD-21150 NP 8 8 RD-6000** NP 20 
RD-FD-22500 8 18 34 RD-6000 NP 7 
RD-FD-22500* 8 21 37 RD-9200 NP 7 
RD-FD-22700 8 18 34 RD-9600 3 9 
FD-24000 13 26 52 RD-15750 8 14 
RD-FD-24500 13 26 52 RD.16002 8 14 
RD-FD-24600 13 26 52 RD-24050 13 26 
RD-FD-28000 NP 17 17 RD-30050 13 24 
FD-30000 13 24 50 RD-37000 13 30 
RD-FD-30500 13 34 60 RDS-8000 5 16 
RD-FD-30600 13 34 60 RDS-18000 16 28 
FD-31201 NP 18 18 RDS-18100 16 28 
RD-FD-36500 13 52 78 RDS-20000 16 22 
RD-FD-36600 13 52 78 RDS-22500 16 35 
RD-FD-36700 13 52 78 RDS-22600 16 35 
RD-FD-37400 13 52 78 RDS-22700 13 48 
RD-FD-37500 13 52 78 RDS-35000 24 24 
RD-FD-38000 8 14 30 RDS-35000-1 24 64 
FD-42000 16 24 56 RDS-40000 24 64 
FD-45000 26 67 119 RDS-65000 36 100 
RD-FD-47000 26 52 104 FRD-RRD-22-30 8 21 
RD-FD-65000 30 100 160 FRD-RRD-25-30 8 21 
RD-FD-70000 26 67 119 FRD-RRD-25-35 8 35 
FD-70500 26 69 121 FRD-RRD-32500 8 37 
FD-70501 26 69 121 FRD-RRD-33000 8 35 
FD-71000 26 69 121 FRD-RRD-35000 16 35 
1 RD-FD-75000 18 34 70 FRD-RRD-40-60 16 35 
FD-85000 30 100 160 FRD-RRD-45000 16 35 
th RD-FD-86000 40 100 180 FRD-RRD-50000 16 35 


DRIVE AXLES 


NP-Non-planetary 


“Drop Gear Carrier 
*““Disassemble and pack Inner Wheel Bearing every 1000 hours operation. 
NOTE: Increase Lubricant Capacity Four (4) Pints in all Axles with Inter-Axle Differential. 


**Three Gear Reduction Carrier 


MAINTENANCE 
& 
SERVICE MANUAL 


THIS MANUAL COVERS FOLLOWING SERIES OF DRIVE AXLES 


FD-30001 F D-37500 RD-37500 
FD-30500 RD-30500 FD-36500 
FD-30600 RD-30600 RD-36500 


EXPLODED VIEWS 

To supplement the illustrations provided in the overhaul 
section of the manual, exploded view illustrations are 
supplied. Legends, keyed to the index numbers on the 


illustrations, are adjacent to the illustrations to aid in parts 
identification on the axles. The exploded views are as 


follows: 

[Fig. A-Drive Axle Assembly 

[Fig. B}Differential and Carrier Assembly 
[Fig. CJNoSPIN Differential 

[Fig. DIPlanet Carrier Assembly 

[Fig. ElService Brake Assembly 

[Fig. F]Parking Brake Assembly 


The following compounds, or their equivalent, are 
required for the overhaul of these axles: 


ww G EM 


Lubriplate Apply to lips of all oil 
seals at reassembly. 


Paint ring gear teeth to 


Mixture of Red Lead 
check for proper differ- 


and Linseed Oil 


ential gear and pinion 
engagement. 

Apply to eccentric anchor 
ins of brake. 

Used for numerous 
sealing applications 


Never-Seez Compound 


Permatex No. 2 


N ` _ | 
пов во Я 


FIG. A DRIVE AXLE ASSEMBLY TS-3015 
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DRIVE AXLE ASSEMBLY 


No. 

Description Reqd. 
CONE, Inner Hub Bearing ................................. 2 
CUP, Inner Hub Bearing .................................... 2 
PLUG, Hub Filler 2.22... 2 
НОВА саги ана в тах айс 2 
CUP, Outer Hub Bearing ................................... 2 
CONE, Outer Hub Bearing ................................. 2 
NUT, Inner Spindle ...............444.....2.2.. 2 
LOCK, Spindle Nut ............................................ 2 
NUT, Outer Spindle ........................................... 2 
GEAR; 55 ны В 2 
RING, Sun Gear Retaining .............. .................. 2 
WASHER, Sun Gear Thrust ............................... 2 
PLUG, Thrust Cap ........2....42гғ 2.22.0000. 2 
BOLT 8. LOCKWASHER, Thrust Сар .............. 12 
CAP, Sun Gear Thrust ...................................... 2 
BOLT & LOCKWASHER, Puller Hole ................. 4 
BOLT & WASHER, Planet Carrier to Hub ......... 20 
PLANET CARRIER нн 2 
BOLT, Internal Gear to Hub ............................. 16 
GEAR, Internal ................2...22222.. 2 
HUB, Internal Gear ............................................ 2 
AXLE SHAFT: сор у a В АН 2 
МОТ, Wheel... annie 20 
STUB, Wheel. iei E 20 
NUT, Wheel Stud нн 20 
HOUSING; “АхіБ-ррнрекцизримсыныйынаныны 1 
PLUG, Expansion .......... ини 2 
PLUG, Housing Filler ......................................... 1 
BREATHER, Axle Housing ................................. 1 
PLUG, Housing Drain ...................2220... 1 
NUT, Spindle & Brake Attaching ......... ............. 20 


Item 
No. 


32 
33 
34 
85 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 


No. 

Description Req'd 
WASHER, Spindle & Brake Attaching ............ 20 
SPINDLE. ышанын ынын ыа e as 2 
BOLT & LOCKWASHER, Dust Cover ............... 8 
COVER, Brake Dust ......................................... 4 
REAR BRAKE ASSY ......................................... 2 
SPRING, Brake Shoe Return ........................... 2 
BOLT & WASHER, Brake Drum to Hub .......... 24 
SEAL, Hub Ой.......2............222. 2 
САТОНЕВ; Oil: ihnen e D e 2 
DRUM, Brake ....................24..22222... 2 
BOLT, Spindle & Brake Attaching ................. 20 
CAM SHAFT ..........Шеа 1 
WASHER, Cam Shaft Thrust ............. .............. 2 
FITTING, Brake Spider Grease ........... ............. 2 
"O" RING, Cam пан 2 
BUSHING, Brake Spider .................................. 2 
RETAINER, Brake Spider Grease ......... ........... 2 
WASHER, Cam ЅһаЁї...................................... 2 
RING, Washer Retaining .................................. 2 
SPACER, Air Chamber Bracket......................... 4 
BUSHING, Air Chamber Bracket ...................... 4 
FITTING, Air Chamber Bracket Grease .... ........ 2 
BRACKET ASSY, Air Chamber ........................ 2 
ADJUSTER, Заск нн 2 
AIR CHAMBER нн 2 
BOLT & WASHER, Carrier to Axle Housing .... 10 
BOLT & WASHER, Carrier to Axle Housing...... 4 
RING, Slack Adjuster Retaining .......... ............. 2 
DIFFERENTIAL & CARRIER ASSY.................... 1 
WASHER, Slack Adjuster Retaining ................. 2 
BOLT, Air Chamber Bracket ............................. 4 


19 2021 22 2 24 
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FIG. В DIFFERENTAL AND CARRIER ASSEMBLY TS-4989 
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DIFFERENTIAL AND CARRIER ASSEMBLY 


No. 

Description Req'd. 
NUT, Pinion Shaft ............................................. 1 
COTTER, Pinion Shaft Nut ................................ 1 
WASHER, Pinion Shaft ..................................... 1 
FLANGE, Companion ........................................ 1 
SEAL, Pinion: ОЙ 1... 1 
BOLT, Pinion Oil Seal Retainer .......................... 8 
LOCKWASHER, Pinion Oil Seal Retainer........... 8 
RETAINER, Pinion Oil Seal ............................... 1 
GASKET, Pinion Oil Seal Retainer ..................... 1 
CONE, Outer Pinion Bearing ............................. 1 
CUP, Outer Pinion Bearing ................................ 1 
CAGE ASSEMBLY, Pinion Bearing .................... 1 
"O" RING, Outer Pinion Bearing Саде................ 1 
SHIM, Bearing Cage ....................................... AR 
SPACER, Pinion Bearing ................................... 1 
CUP, Center Pinion Bearing .............................. 1 
CONE, Center Pinion Bearing ............................ 1 
CARRIER ASSEMBLY, Differential .................... 1 
LOCK, Adjusting Nut ......................................... 1 
LOCKWASHER, Adjusting Nut Lock .................. 1 
BOLT, Adjusting Nut Lock ................................. 1 
Nut, Differential Adjusting .................................. 1 
CUP, Differential Bearing ................................... 1 
CONE, Differential Bearing ................................ 1 
NUT, Ring Gear ............."- se 12 
DIFFERENTIAL CASE, Flange Half ................... 1 


RING GEAR 
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Item 
No. 


28 
29 
30 
81 
32 
33 
34 
85 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 


No. 

Description Req'd 
BOLT, Ring Gear ........................................... 12 
WASHER, Side Gear Thrust ............................ 1 
GEAR, Differential Side .................................... 1 
WASHER, Differential Pinion Thrust ................. 1 
PINION, Differential нн 1 
WASHER, Differential Pinion Thrust.................. 1 
PINION, Differential нн 1 
SPIDER, Differential ......................................... 1 
GEAR, Differential Side .................................... 1 
WASHER, Side Gear Thrust .............. .............. 1 
DIFFERENTIAL CASE, Plain Half ........... ......... 1 
BOLT, Differential Case ................ ................... 8 
PINION, Differential ................... ...................... 4 
WASHER, Differential Pinion Thrust ................. 1 
PINION, Differential нн 1 
WASHER, Differential Pinion Thrust ................. 1 
RING, Inner Bearing Snap ................................ 1 
BEARING, Inner Pinion .................................... 1 
PINION: Ee Le as 1 
BOLT & WASHER, Carrier Cap ....................... 4 
САР. Gamier 2:7: DEINER 2 
BOLT, Adjusting Nut Lock ................................ 1 
LOCKWASHER, Adjusting Nut Lock ........ ........ 1 
LOCK, Adjusting Nut ........................................ 1 
NUT, Differential Adjusting ............................... 1 
CUP, Differential Bearing ................................. 1 
CONE, Differential Bearing ............................... 1 


FIG. С 


Item No. 

No. Description Req'd 
1 GEAR Е, ЛТ 2 
2 SPRING аса ыы ел t ha a a aa a 2 
3 RETAINER, Spring....................................... 2 
4 CLUTCH, Driven ......................................... 2 


FIG. D 


TS-460P 


Item No. 

No. Description Req'd 
5 RING, Holdoul............................................ 2 
6 RING, Retaining ........ нн 1 
7 SPIDER А Алал 1 
8 САМ; .Génler- RE 1 


Figure D-PLANET CARRIER ASSEMBLY 


Item No. 

No. Description Неда, 
1 WASHER, Pinion Thrust .......................... 3 
2 ROLLER, Pinion .................. eee 78 
3 SPACER, Pinion Roller ............................ 3 
4 СРІМІОМ а лн 3 
5  ВОПЕВ, Pinion...................................... 78 
6 WASHER, Pinion Тһгиѕї.......................... 3 
7 ВАШ, Pinion Shaft Lock ................ .......... 3 
8 SHAFT, Pinion ......................................... 3 
9 CARRIER, Planet ................................. 1 
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FIG. Е 


2 
3 
4 
5 
6 
7 
8 
9 


10 
11 


SERVICE BRAKE ASSEMBLY 


No. 

Description Неда. 
SHOE ASSEMBLY, Brake ................................. 2 
SPIDER, Вгаке................................................... 1 
ROLLER, Brake Cam ......................................... 2 
PIN, Brake Cam Roller ...................................... 2 
COTTER, Roller Pin Lock .................................. 2 
PIN, Cam Roller Pin Lock................................... 2 
Nut, Spring Anchor Pin ,..................................... 2 
LOCKWASHER, Spring Anchor Pin ................. 32 
PLUG, Broke Lining.......................................... 32 
BOLT, Lining o Shoe .....................1.. 32 
LINING, Brake Shoe .......................................... 4 


Item 
No. 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Т5-5014 
Мо. 

Description Вед а 
SHOE: Brake... hend onion 2 
PIN, Spring Anchor .......................................... 2 
WASHER, Spring Anchor Pin............................ 2 
COTTER, Spring Anchor Pin ............................ 2 
BUSHING, Brake Shoe ............................... 32 
LOCKWASHER, Lining to Shoe .... ................. 32 
NUT, Lining to Shoe ....................................... 32 
BOLT, Puller Hole Plug...................................... 2 
LOCKWASHER, Puller Hole Plug...................... 2 
РІМ; Апесһогу;ыосвоныканымышанныңманымы! 2 
SCREW, Anchor Pin Set ................................ 22 


FIG. F TS-3298 


PARKING BRAKE ASSEMBLY 


Нет Мо. 
Мо. Description Неда. 
1 NUT, Рам to Plate ...................... 2 
2 PLATE, Brake Backing ................ 1 
3 PAWL, Brake ............................... 2 
4 BOLT, Рам to Plate .................... 2 
5 ROLLER, Brake Actuating ........... 1 
6 LEVER, Cam Operating ............... 1 
7 SHOE; =Brak@ cotes 2 
8 LINING, Brake Shoe ................... 41 
9 RIVET, Lining to Shoe ............... 28 
10 SPRING, Shoe Return ................. 2 
11 SHOE ASSEMBLY, Brake ............ 2 
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OVERHAUL ОҒ AXLE ASSEMBLY 


The instructions contained herein cover the 
disassembly and reassembly of the axle assembly in a 
sequence that would normally be followed after the unit 
has been re- moved from the machine and is to be 
completely over- hauled. 


CAUTION: Cleanliness is of extreme importance 
and an absolute must in the repair and overhaul of this 
unit. Before attempting any repairs, the exterior of the 
unit 


must be thoroughly cleaned to prevent the possibility of 
dirt and foreign matter entering the mechanism. 


NOTE: Placing axles оп steel horses facilitates 
disassembly and reassembly. Greater stability is gained 
by resting axle mounting pads on horses so that axles 
are inverted from normal operating positions. 
Photographs showing this overhaul procedure were 
taken with axle in inverted position. 


DISASSEMBLY OF AXLE 
1. Remove drain plugs from planetary housings 
and from differential housing to drain axle (Fig. 
1). 


2. Remove bolts and flat washers securing sun 
gear thrust cap (Fig. 2). 


3. Remove sun gear thrust cap (Fig. 31. Remove 
"O" ring from cap. 


NOTE: Some early versions of axle assemblies do 
not have "O" ring feature in thrust cap. 


4. Remove bolts and lockwashers retaining planer 
came (На. 41. 


5. Install three mounting bolts in puller holes to pull А Remove sun gear using suitable puller (Fig. 8 
planet carrier from hub assembly (Fig. 5). SS ЖЕ HAMA SU MERO қсы 


6. Remove planetary assembly (Fig. | : Some axle models have thrust ring pressed 


Remove "О" ring from planetary assembly. lightly into end of spindle. If provided, use 
pry bar to remove thrust ring from end of 


spindle (Fig. 9). 


Remove sun gear retaining ring (Fig. 7)1. 


Straighten tangs on nut lock as shown in Fig. 
1 


11. Support weight of hub and drum assembly with 14. Pull straight out on brake drum and hub assembly 
hoist. Wrap several turns of .010" to .020" shim to remove it from axle (Fig. 14). Be sure brake 
stock around end of axle shaft to protect shaft 
splines (Fig. 11). Install special wrench (Clark No. 
945940) on outside spindle nut. Tighten guide 
screws lightly against shim stock. 


shoes are in fully released position. 


12. Remove outside spindle nut, nut lock, and inside 15. Remove cotter pin and spring anchor pin washer. 

spindle nut (Fig. 121; Disengage and remove brake shoe return spring 
from anchor pin (Fig. 15). Discard old return 
spring. CAUTION: Use care when removing return 
spring so as not to cause injury. Spring is under 
tension and can be projected some distance when 
released from anchor pin. Support lower brake 
shoe or it will pivot around anchor pin when spring 
is released. 


13. Support weight of brake drum and hub assembly 
with hoist. Remove internal gear and hub from 
spindle assembly (Fig. 13). In some cases it will be 

necessary to use pry bars as shown. 
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16. 


Cut lockwire and remove anchor ріп set screws. 
Unscrew bolt in anchor pin several turns. Use pry 
bar under screw head to start anchor pin from 
spindle support assembly (Fig. 16). NOTE: 
Anchor pins of some axle models are held in, 
place by retaining plate and bolt. Remove bolt 
апа" anchor plate to remove pins. 


17. 


Remove anchor pin and remove brake shoe (Fig. 
17). 


18. 


Remove cotter pin and pin securing clevis of air 
chamber to slack adjuster. Remove nuts and lock- 
washers securing air chamber to air chamber 
bracket; remove air chamber (Fig. 18). , 
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19. Remove slack adjuster retaining ring (Fig. 19). 
Remove slack adjuster retaining washer. Note 
position of slack adjuster adjusting screw. In some 
applications, screw is adjacent to air chamber 
bracket. In other applications, it is as shown in 
Fig. 19) 


20. Use soft mallet to drive slack adjuster from 
brake 


cam shaft (Fig. 20). 


21. Unseat retaining ring that holds сат shaft 
positioned in brake spider (Fig. 21). — 


Remove brake spider from spindle (Fig. 25). 


22. Remove brake cam shaft and cam shaft thrust 25. 
washer from brake spider (Fig. 22). Remove cam 
shaft grease washer, felt grease retainer, апа "ОО" 


ring. 


23. If damaged, drive brake cam shaft bushing from 


brake spider (Fig. 23). 26. Remove spindle from axle housing (Fig. 26). 


24. Remove mounting bolts and washer securing 27. Ветоме axle shaft from axle housing (Fig. 27). 


spindle and brake spider to axle housing (fig. 24). 
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28. 


Remove two bolts and lock washers that secure air 
chamber bracket to axle housing; remove bracket 
and spacers (Fig. 281. 


29 


30. 


Disassemble opposite side of axle 
instructions given in steps 2 through 28. 


following 


If axle is equipped with parking brake, proceed as 
indicated below. If axle is not equipped with parking 
brake, proceed to step 39. Position socket on 
flange nut and then install flange retaining tool with 
two spacers between tool and flange. Spacer 
dimensions are given in Fig. 30. Loosen flange nut 
(Fig. 29). Re- move flange retaining tool and 
remove flange nut and washer. 


NOTE: Standard 2 % -inch socket will not fit flange 
nut because socket wall is too thick to enter recess 
In flange. Machine socket as shown in Fig. 31 to 
provide proper clearance. 
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Вк 


— 


5/8" 13/16" 
DIA. DIA. 


1/32" DIA RADIUS ALL CORNERS 


FIG. 30 TS-5685 
3-1/2" 
МА, 
FIG, 31 2-1/ ы 15-6175 


Use suitable puller to ри! assembled companion 
flange and parking brake drum from pinion shaft 
(Fig. 32). 


32. Match mark parking brake drum to companion 35. Spread brake shoes and remove assembled brake 
flange (Fig. 33). This will assure proper balance of shoes and upper parking brake return spring (Fig. 
parts when reassembled. 36). 


36. Remove brake operating cam lever and roller from 
33. Position assembled parking brake drum апа brake backing plate (Fig. 37). 
companion flange on press and apply light press 
pressure to retain parts while removing nuts; 
lockwashers, and bolts (Fig. 34). Do not distort or 
score parking brake drum by clamping tightly in 
vise. 


37. Remove bolts and lockwashers securing brake 

backing plate to differential and carrier assembly 
| | ) (Fig. 38). Temporarily reinstall companion flange оп 
34. Remove lower parking brake spring with brake pinion shaft to facilitate removal of differential and 


liers (Fig. 35 carrier assembly. 
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38. Support weight of differential and carrier assembly 2. Carefully remove pinion shaft, planet pinion, pinion 


with hoist. Remove bolts, nuts, washers, and thrust washers, pinion rollers, and pinion roller 
dowels securing differential carrier to axle housing spacer (Fig. 42). Rollers will drop from pinions. 
(Fig. 39). Take care to prevent losing them. 


Lift differential and carrier assembly from axle 


ee with hoist (Fig. 40). If necessary, break seal Disassembly of Hub and Drum Assembly 
between parts by tapping with plastic hammer. Remove 
differential gasket. 1. Match-mark hub and drum to insure proper 


reassembly (Fig. 43). 


Disassembly of Planet Carrier Assembly 


2. Cut lockwires and remove bolts securing brake 


1. Place planet carrier assembly in press as shown and drum to hub (Fig. 44). Remove brake drum and oil 
press out pinion shaft (Fig. 41). Take care to catch catcher. 
pinion shaft lock ball released as shaft is pressed 
out. 
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3. Pry out ой seal (Fig. 45). 6. If any wheel studs are damaged, remove nut that 
secures each stud to hub. Drive out studs. Always 
re- place entire set if any are damaged (Fig. 48). 


Disassembly of Brake Shoes 
Lift out bearing cone (Fig. 46). 


5. |f replacement of the bearing cups is required, drive 
out cups with a soft drift (Fig. 47). Exercise care to 


prevent damage to the bearing bores when driving | | | 
out cups. 2. Remove cotter pin and drive out cam roller pin lock 


ey 4 
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1. If worn or damaged, press brake shoe bushing from 
brake shoe (Fig. 49). If inside diameter of bushing 
exceeds 1.513" for 20x5 brakes, or 1.263" for 
161/2x6 brakes, it should be replaced. 


3. Drive out cam roller pin (Fig. 51). Remove roller. 

2. If replacement of internal gear is necessary, cut 
lock- wires and remove bolts securing internal gear 
to hub (Fig. 54). Separate internal gear from hub. 


NOTE: On some axle models, internal gears are 
se- cured to hubs with bolts inserted through drilled 
holes in internal gear and screwed into hub instead 
of as shown in|Fig. 54 


4. Check brake lining for oil or grease saturation, 
wear, and looseness. If loose, tighten retaining 
bolts to 200 to 220 inch-pounds torque. If saturated 
with grease, replace all lining blocks. To remove 
linings, remove nuts, lockwashers, апа bolts 
retaining lining to shoes (Fig. 52). 


NOTE: When replacing brake linings, all linings on 
both sides of axle assembly should be replaced at 
the same time. 


Disassembly of Differential and Carrier 


1. Mount differential on differential overhaul stand. 
Check and record ring gear backlash with dial 
indicator. This information is necessary for 
reassembly unless a new gear set is installed (Fig. 
55). 


Disassembly of Internal Gear and Hub 


1. Drive bearing cone from hub (Fig. 53). 
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2. If axle is not equipped with parking brake, 5. Insert metal bar through differential to facilitate 
companion flange nut should be loosened now to hoisting. Raise ends individually and remove 
facilitate flange removal later. Position socket on adjusting nuts and bearing cups (Fig. 59). 
flange nut and then install flange retainer tool with 
two spacers between tool and flange. Spacer 
dimensions are given in Fig. 30. Loosen flange nut 
(Fig. 56). 


NOTE: Standard 2 %-inch socket will not fit flange 
nut because socket walls are too thick to enter 
flange. Machine socket as shown in Fig. 31 to 
provide proper clearance. 


6. Hoist differential with assembled bearing cones from 
carrier assembly (Fig. 60). Tilt differential to allow 
ring gear to pass web in differential carrier. 


3. Remove lockwire and adjusting nut lock. Before 
removing bearing cap bolts, use center punch to 
matchmark bearing caps to ‘carrier assembly. This 
is to insure correct match in reassembly (Fig. 57). 


7. If axle is not equipped with parking brake, remove 
shaft nut that was loosened as shown іп На. 56) 
Re- move washer. Remove companion flange from 
pinion shaft with puller (Fig. 61). И companion 
flange was removed to provide access to parking 
brake and re- installed to facilitate handling 


4. Remove bearing cap bolts and bearing caps (Fig. differential, it can probably be removed by hand. 
58). 
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8. 


9. 


10. 


Remove bolts securing seal retainer to carrier and 
remove retainer (Fig. 62). If necessary, tap with 


soft mallet to break seal between parts. 


Screw two bolts in puller holes and pull bearing cage 
from carrier assembly (Fig. 63). This pulls outer 
pinion bearing cone from shaft. Turn each bolt 
equally to pre- vent damage to carrier, shaft, or 
bearings. After bearing cage is pulled out a short 
distance, back off puller screws and insert .030" 
shim stock under puller screws before pulling is 
continued, to reduce possible dam. age to shim 
pack under flange of bearing cage. 


Remove pinion shaft assembly from carrier (Fig. 
64) Remove bearing cage shims. Retain bearing 
cage shim pack intact for possible reuse іп 
reassembly. 


Disassembly of Standard Differential 


1. 


3. 4. spider, 


halves to insure correct 
Cut lockwires that secure 


Match-mark case 
reassembly (Fig. 65). 
differential case bolts. 


NOTE: If axle assembly is equipped with NoSPIN 
differential, 
instructions. 


proceed to |Fig. 68 for special 


Remove differential bolts securing case halves. Lift 
off plain case half (Fig. 66). Use soft mallet if 
necessary to aid removal. 


NOTE: Some differential case halves are secured 


with bolts and self-locking nuts instead of bolts and 
lock- wires. 


pinions, and thrust washers (Fig. 


Disassembly of NoSPIN Differential 
Remove alternate differential case half bolts. Back 
off remaining bolts slowly and evenly, turning each a 


few turns at a time (Fig. 68). This will release spring 
load of NoSPIN unit. 


1. 


4. Remove assembled driven clutch, spring retainer, and 


holdout ring from differential (Fig. 71). 


2. Lift off differential case half to provide access to 5. 
NoSPIN unit (Fig. 69). 


Remove spider from differential (Fig. 72). 


oe 


3. Remove side gear and spring from differential Fig. 70). 


6. 


Remove lower assembled driven clutch, spring 
retainer, and holdout ring from differential Fig. 73). 
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10. If necessary to remove center cam from spider, use 
three small screwdrivers or tapered wedges to spread 
snap ring into spider (Fig. 77). Press center cam out 


through spider. 


7. Remove lower spring and side gear from differential 
case (Fig. 74). 


ainer from driven clutch (Fig. 75). 


ret 
жа јас EM z 


8. Lift spring 


; : ; TS6112 
11. Remove snap ring from spider 


9. Remove holdout ring, using expanding snap ring pliers 


ғал 74 Bo 

Disassembly of Differential Case Parts 

1 Remove nuts that secure ring gear to case half. Place 
case half and ring gear in press and apply light 

sure to hold parts while removing nuts (Fig. 79). 
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2. Use soft hammer to drive ring gear from case half (Fig. | Disassembly of Pinion Shaft Assembly 
80). 1. Press pinion shaft from pinion bearing cage assembly. 
This will release outer pinion bearing cone (Fig. ў 


2. Press center pinion bearing сопе from pinion assembly 
(Fig. 83). 


3. If replacement is required, remove differential bearing 
cones with a suitable puller (Fig. 81). 


. Press inner bearing from 


pinion assembly (Fig. 85) 


"s x 


bearing cage ( 


5. If worn or damaged, drive bearing cups from pinion 


Fig. 86). 
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CLEANING AND INSPECTION 


CLEANING 

Clean all parts thoroughly using solvent type 
cleaning fluid. It is recommended that parts be 
immersed in cleaning fluid and slushed up and down 
slowly until all old lubricant and foreign material is 
dissolved and parts are thoroughly cleaned. 


CAUTION: Care should be exercised to avoid skin 
rashes, fire hazards and inhalation of vapors when using 
solvent type cleaners. 


Bearings 

Remove bearings from cleaning fluid and strike 
larger side of cone flit against a block of wood to 
dislodge solidified particles of lubricant. Immerse again 
in cleaning fluid to flush out particles. Repeat above 
operation until bearings are thoroughly clean. Dry 
bearings using moisture-free compressed air. Ве 
careful to direct air stream across bearing to avoid 
spinning. Do not spin bearings when drying. Bearings 
may be rotated slowly by hand to facilitate drying 
process. 


Housings 

Clean interior and exterior of housings, bearing 
caps, etc., thoroughly. Cast parts may be cleaned in hot 
solution tanks with mild alkali solutions providing these 
parts do not have ground or polished surfaces. Parts 
should remain in solution long enough to be thoroughly 
cleaned and heated. This Will aid the evaporation of 
the clean- ing solution and rinse water. Parts cleaned in 
solution tanks must be thoroughly rinsed with clean 
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water to re- move all traces of alkali. 
also be cleaned with steam cleaner. 


Cast parts may 


CAUTION: Care should be exercised to avoid skin 
rashes and inhalation of vapors when using alkali 
cleaners. 


Thoroughly dry all parts cleaned immediately by 
using moisture-free compressed air or soft, lintless 
absorbent wiping rags free of abrasive materials such as 
metal filings, contaminated oil or laping compound. 


Brake Shoes and Brake Bands 

Do not use solvents or cleaning fluids on brake 
shoes and linings. Thoroughly clean them with wire 
brush. 


INSPECTION 

The importance of careful and thorough inspection 
of all parts cannot be overstressed. Replacement of all 
parts showing indication of wear or stress will eliminate 
costly and avoidable failures at a later date. 


Bearings 

Carefully inspect all rollers, cages and cups for 
wear, chipping or nicks to determine fitness of bearings 
for further use. Do not replace a bearing cone or cup 
individually without replacing the mating cup or cone at 
the same time. After inspection, dip bearings in clean 
light oil and wrap in clean lintless cloth or paper to 
protect them until installed. 


Oil Seals, Gaskets and Retaining Rings 

Replacement of spring loaded oil seals, gaskets 
and snap rings is more economical when unit is 
disassembled han to risk premature overhaul to replace 
these parts at a future time. Loss of lubricant through a 
worn seal may result in failure of other more expensive 
parts of the assembly. Sealing members should be 
handled carefully, particularly when being installed. 
Cutting, scratching, or curling under of lip of seal 
seriously impairs its efficiency. At reassembly, lubricate 
lips of oil seals with Lubriplate. 


Gears and Shafts 

If magna-flux process is available, use process to 
check parts. Examine teeth and ground and polished 
surfaces on all gears and shafts carefully for wear, 
pitting, chipping, nicks, cracks or scores. If gear teeth 
are cracked or show spots where case hardening is worn 
through, replace with new gear. Small nicks may be 
removed with suitable hone. Inspect shafts to make 
certain they are not sprung, bent, or splines twisted, and 
that shafts are true. Differential pinions and side gears 
must be replaced as sets. Differential ring gear and 
bevel pinion must also be replaced as a set if either is 
damaged. 


Housing and Covers 

Inspect housing, covers and planet spider, and 
differential case to be certain they are thoroughly 
cleaned and that mating surfaces, bearing bores, etc., 
are free from nicks or burrs. Check all parts carefully for 
evidence of cracks or conditions which would cause 
subsequent oil leaks or failures. 


Service Brakes 

Inspect anchor pins for wear or damage. If they 
are worn beyond dimensions indicated in Brake Wear 
Limits Chart, or if they are pitted, scored or deeply 
nicked, replace anchor pins. 

Check brake shoe bushings for wear. If inside diameter 
exceeds dimensions indicated in Brake Wear Limits 
Chart, replace bushings. 

Check cam roller for wear and distortion. If inner 
diameter is worn beyond dimensions indicated in Brake 
Wear Limits Chart, or if outer diameter has flat spot 
more than 1/4 inch wide extending across roller, replace 
rollers. Check cam roller pins for wear and corrosion. If 
worn beyond dimensions indicated in Brake Wear Limits 
Chart, or if pitted, scored, or deeply nicked, replace cam 
roller pins. 

Inspect cam shafts for wear or corrosion of 
bearing surfaces. If worn beyond dimensions indicated 
in Brake Wear Limits Chart, or if bearing surfaces are 
pitted, scored, or deeply nicked, replace cam shafts. 
Check brake linings for wear, cracks, and oil saturation. 
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If linings are worn to within 1/16" of retaining bolts or 
otherwise damaged, replace brake linings. 

Check cam shaft brake spider bushings and brake 
chamber bracket bushings for wear, cracks, distortion, 
or other damage. If inside diameter is worn beyond 
dimensions indicated in Brake Wear Limits Chart, 
replace bushings. 

Inspect brake drums for cracks, heat checks, 
scoring, or other damage. Turn down on lathe if 
necessary. If drum diameter exceeds dimensions 
indicated in Brake Wear Limits Chart, replace drum. 

Replace brake shoe return springs each time axle 
is overhauled. 


BRAKE WEAR LIMITS CHART 


ITEM 20x5 16 5x6 
20x7 

Anchor Pins-O. D 

Broke Drum-Max. Rebore 


Broke Shoe Bushings-l. D 
Camshaft Bushings-l. D 
Camshaft-O. D 

Cam Воїїег-І. D 

Cam Roller Pin-O. D 


Parking Brake 

Inspect brake backing plate for distortion. Check 
that cam levers on backing plate swivel freely, but that 
mounting rivets are firmly seated in plate. Replace 
backing plate if damaged or if cam levers are loosely 
mounted. 

Inspect brake linings for grease saturation, wear, 
or looseness. Replace if worn to less than 5/32 inch. 
Rivet new brake linings to shoes following sequences 
indicated in Fig. 87. 

13 


8 5 


14 7 6 2 3 10 1 
FIG, 87 TS-6219 
Inspect brake drums for cracks, heat checks, 
scoring, or other damage. Turn down on lathe if 


necessary. If drum diameter exceeds 13.340 inches, 
replace drum. 


NoSPIN Differential 

Check splines on the side gear and driven clutch. 
Remove any burrs or small chipped edges with stone or 
burr grinder. If large sections of spline are broken away, 
replace part. Check side gear hub for fractures. 

New springs will measure 4 1/4 inch or more in 
height. Old springs should not be less than 4 1/4 inch 
high. 

Failure of hydrogen copper weld between cam 
and clutch member will result in erratic operation by 
alternately driving on one side only or driving both 
wheels with the NoSPIN locked. If weld failure has 
occurred, it will be possible to rotate cam ring in driven 
clutch member by lightly tapping cams. 

Inspect driven clutch teeth on spider and driven 
dutches. Very slight chips can be touched up with a 
stone. lf excessively chipped or rounded, these parts 
must be replaced. Compare shape of teeth with those 
on a new port. If a part is replaced due to chipped teeth, 
always replace the mating part as it may have invisible 
fractures. 

Cams on the center cam and driven clutch must 
not be excessively chipped. A smooth wear pattern up 
to 50 percent face width is acceptable on clutch cams. 

Holdout rings have a frictional resistance to 
rotation obtained by friction spring. Check for fractures 
or severe chipping of cams on this part. 

Friction spring wear should not exceed .003 inch 
at points of contact. Compare with measurement at 
unworn portion. If extreme care is not exercised in 
removing this part, It may be damaged. Replace with 
new part if, after assembly, the holdout ring rotates 
easily. It should, how- ever, be possible to rotate it by 
hand. Compare with a new port. 

Center cam must be free to rotate within limits of 
keys in spider. 

Check the spring retainers for fractures or spline 
damage. 

Breathers 

Wash breather on axle housing with solvent shake 

dry. Make sure breather is not clogged. 


The following instructions describe the procedure to be 
followed when reassembling and installing components 
of axle. Instructions cover reassembly of only one side 
of axle. Reassembly of opposite group is identical 
unless otherwise noted. 

IMPORTANT: Both Grade 5 and Grade 

8 fastening hardware have been used in 
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the production of the axle assemblies 
covered by this manual. A table of 
proper torque values for both Grade 5 
and Grade 8 hardware is provided at the 
rear of this manual. Grade of hardware 
may be determined by the "hash" marks 
contained on the head of each bolt; 
Grade S having three hash marks and 
Grade 8 having six hash marks as 
indicated below. In all cases except 
where specified in text, use torque value 
specified in table for applicable bolts. 


GRADE 5 GRADE 8 


Reassembly of Pinion Shaft 

1. Press inner pinion bearing on pinion using steel 
tubing for driver (Fig. 88). Driver dimensions are given 
in Fig. 89. 


1/32" DIA RADIUS ALL CORNERS TS-7684 


5. Press bearing cups into pinion bearing cage (Fig. 94). 


2. Install inner pinion bearing retaining ring (Fig. 90). 
: 3 ЕНИ Bearing driver dimensions are shown іп Figs. 95 апа 


3. Press center pinion bearing cone onto pinion shaft (Fig. 
91). Bearing driver dimensions are given in Fig. 92.. 


4. Ap pinion peering spacer and shim kit is provided for 
service repair of differential and carrier assemblies. 
This kit, consisting of a spacer and quantity of shims, is 
used to obtain proper pinion bearing preload as 
described below. Position bearing spacer and one 
.010" shim on pinion shaft (Fig. 93). 


5-7/8" DIA 
5-5/8" DIA 


[- 
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6. Position pinion bearing cage assembly on pinion shaft. Reassembly of Differential Ring Gear and Bearings 
Position outer pinion bearing cone on pinion shaft and 
press into place using steel tubing for driver (Fig. 97). NOTE: Lubricate all differential bearings, gears, and 
Driver dimensions are shown in Fig. 92. thrust washers with SAE 90 EP lubricant, SCL type. 


1. Press differential bearing cones on case halves (Fig. 
99). Bearing driver dimensions are iven in Fig. 100. 


7. Keep pinion and cage assembly in press with 
approximately 500 pounds of press pressure exerted 
on driver. Wrap several turns of soft wire or cord 
around pinion cage and pull in horizontal line with 
spring scale. While pulling in straight line, (90 degrees 
from centerline of shaft), read spring scale and 
measure rotating torque (Fig. 98). Multiply reading on 
spring scale by one-half diameter of bearing cage to 
obtain preload torque. Correct preload torque is 13 to 
23 in. lbs. If preload is not within these limits, remove 
shims to increase preload or add shims to decrease 
preload. 


6” 


NOTE: This is a preliminary check. Final bearing 

preload check must be made with pinion shaft and Кај 1/32” DIA RADIUS ALL CORNERS г, 
bearing cage assembly іп differential carrier housing. Рр 

Б ҚАРНЫ Е: 2. Check ring gear mounting surface of flanged half of 

differential case for burrs. Remove burrs with file 

(Fig. 101). 
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3. Install ring gear. Install bolts so internal diameter of 2 
ring gear prevents turning of hex head. Install ring 
gear bolt nuts and torque to 120 to 135 ft. Ibs. 
Position ring gear and flanged hub in press and apply 
light press pressure to facilitate torquing nuts (Fig. 
102). 


FIG. 102 
NOTE: Axle Part Nos. 130788, 131507, and 190010 
are equipped with NoSPIN differentials. Refer to 
Figs. 107 through 118 for reassembly instructions. 


Reassembly of Conventional Differential 3. 


1. Lubricate and install thrust washer and side gear in 
differential case and ring gear assembly (Fig. 103). 
Engage holes in thrust washer on dowels projecting 
from thrust washer bearing surface in differential 
case. 


FIG. 103 
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Place pinions and thrust washers on differential 
spider, lubricate, and set in position on installed side 
gear. 


NOTE: It is very important that tang on each pinion 
thrust washer engages groove in case halves as 
shown by arrows in Fig. 104. 


FIG. 104 
Align match-marks and install remaining case half on 
other case half assembly, making sure of full gear 
engagement (Fig. 105). Install bolts and tighten to 
specified torque. 


NOTE: Some differential cases are held together with 
thru bolts and self-locking nuts instead of bolts in 
tapped holes. The bolt heads must extend from the 
ring gear side of the case assembly. 


FIG. 105 


4. Lockwire bolts in pairs (Fig. 106) on axles that use 
tapped differential case bolt holes. 


FIG. 106 
Reassembly of NoSPIN Differential 
NOTE: Lightly lubricate parts of NoSPIN differential 
during assembly. Special lubricants are not required 
for use with this differential. 


1. Install snap ring In Internal groove of spider (Fig. 
107). 


FIG. 107 
2. Position center cam In spider, Spread snap ring while 
inserting center cam (Fig. 108). Make sure center 
cam ring groove is fully engaged by snap ring to 
retain center cam. 


FIG. 108 
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3. Install holdout ring on drive clutch with snap ring 
liers (Fig. 109). 


FIG. 109 


4. retainer in driven clutch (Fig. 


Install sprin 110). 


FIG. 110 
5. Install side gear and spring in differential case half 
Fig. 111). 


FIG. 111 


6. Position assembled driven clutch, holdout ring, and 9. Install spring and side gear on driven clutch (Fig. 
i i : 115). 


FIG. 112 
7. Install assembled spider and center cam on driven 
clutch. Make sure that keys on spider engage 
keyways on driven clutch (Fig. 113). 


FIG. 115 
10. Position case half on differential (Fig. 116). Manually 
press on case half to compress springs to assure that 
case halves seat fully together. If they do not, splines 
in the NoSPIN parts are not properly aligned. Align 
parts and again check to make sure that case halves 


FIG. 113 seat fully. 


8. Install the upper driven clutch, with Its assembled 
holdout ring and spring retainer, on the spider. Make 
sure spider keys engage keyways In driven clutch 
(Fig. 114). 


FIG. 114 
FIG. 116 
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11. Install four case bolts in alternate holes and tighten or its equivalent thickness. Use four pinion oil seal 


them evenly until all are seated, taking care that retainer bolts with flat washers to pull pinion shaft 
NoSPIN parts do not bind (Fig. 117). Install assembly fully into carrier assembly (Fig. 119). 
remaining bolts and tighten all bolts to specified Make sure oil passages are aligned. 


torque as shown in|Fig. 105) 

NOTE: Some differential carrier housings have blind 
tapped holes for mounting pinion shaft assembly. If 
holes are blind, use stacks of flat washers on bolts 
when installing pinion shaft assembly without oil seal 
retainer to prevent bolts from bottoming in blind 
holes. 


FIG. 117 

12. After torquing bolts, insert axle shaft into differential 
so that it engages side gear and check for backlash 
between clutch teeth of NoSPIN differential (Fig. 
118). A backlash of approximately 5/32 inch must be 
present. If proper backlash does not exist; 
disassemble differential case halves and recheck for FIG. 119 
correct assembly. After reassembly, torque case 2 у 
bolts and lockwire bolts in pairs as shown іп Fig. 106| 


Temporarily install companion flange on end of pinion 
shaft without installing pinion oil seal retainer. Install 
companion flange retaining tool on companion flange 
using spacers shown in Fig. 30 and socket shown in 
Fig. 31. Torque companion flange nut to 600 ft. Ibs. 
Fig. 120). 


FIG. 118 


Reassembly of Differential and Carrier 
1. Install bearing cage and pinion shaft assembly in 
differential carrier assembly, using original shim pack 


FIG. 120 
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3. Use "inch-pound" torque wrench to check bearing 5. Position differential bearing cup and differential 


preload (Fig. 121). If bearing preload is not between adjusting nut on lifting bar on one side of differential 

13 and 23 in. 105., disassemble parts and add shims and lift bar slightly with hoist. Position bearing cup 

to decrease preload or remove shims to increase and adjusting nut on carrier (Fig. 123). Repeat 

preload. procedure to install opposite bearing cup and 
adjusting nut. Take care to prevent cross-threading of 


nuts. 


NOTE: If differential bearing Cones are replaced, 
new bearing cups must be used. 


Flo: 121 FIG. 123 
4. Position differential carrier and pinion assembly in 6. Position bearing caps on bearings and nuts, making 
differential stand so that pinion shaft is down. Insert sure match-marks made during disassembly are 
bar through differential to facilitate’ hoisting. Position properly aligned. Install bearing cap bolts (Fig. 124) 
differential into carrier, tilting it so that ring gear will and tighten until snug, but do not torque. Rotate 
clear inner bearing boss in carrier (Fig. 122). adjusting nuts from time to time to assure that they 


. | "T are not crossthreaded. 
NOTE: If differential bearing cones are replaced it is 


also necessary to replace differential bearing cups. 


ная FIG. 124 


39 


7. Tighten bearing adjusting nuts to adjust bearings to 
zero end play (Fig. 125). This condition may be 
checked with screwdriver as shown (Fig. 126). All 
bearing rollers must rotate as ring gear rotates, but it 
should not be possible to move bearing rollers 
sideways in cage when prying against them with 
screwdriver. 


FIG. 125 


FIG. 126 

8. Use adial indicator to check backlash between ring 
gear and pinion shaft gear. Backlash is adjusted by 
moving ring gear toward or away from pinion shaft 
gear as shown in Fig. 127. Move ring gear by 
loosening one adjusting nut and tightening opposite 
lock nut. When loosening one lock nut and tightening 
opposite, move each lock nut same distance so that 
bearing adjustment made in previous paragraph is not 
disturbed. Adjust position until gear backlash is 
between .010" and .014" if new gear set is used, or 
adjust to backlash noted at disassembly for old gears. 
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FIG. 127 


9. Check ring and pinion gear for proper tooth contact. 


Paint ring gear with a mixture of red lead and linseed 
oil (Fig. 128). When ring and pinion gears are 
rotated, the red lead is squeezed away by the contact 
of the teeth, leaving bare areas the exact size, shape 
and location of the contacts. As a rule, painting about 
10 or 12 teeth is sufficient for checking purposes. 


FIG. 128 
Sharper impressions may be obtained by applying a 
small amount of resistance to the ring gear with a flat 
steel bar and using a wrench to rotate the pinion. 
Gears should be rotated, under slight load, until ring 
gear has turned at least one revolution in both 
directions. 

Check tooth contact pattern on drive side (convex 
side) of ring gear teeth. Coast side will automatically 
correct when drive side pattern is correct. Refer to_ 
gear tooth contact chart (Fig. 129). If proper tooth 
contact pattern is not as shown, readjust backlash or 
add to or subtract from shim pack between bearing 
cage flange and differential housing. Addition of or 
subtraction of shims should be made in small 
increments until proper contact is established. Split 
shims are provided to permit removal or insertion 
between bearing cage and differential housing. 


SPIRAL BEVEL AND HYPOID TOOTH BEARING CONTACT CHART 


MOVE PINION TOWARD 
GEAR IN THIS DIRECTION 


PROFILE MOVE PINION AWAY FROM 
| GEAR ІМ THIS DIRECTION 


MOVE GEAR AWAY FROM MOVE GEAR TOWARD || 
PINION IN THIS DIRECTION PINION IN THIS DIRECTION 


ALL CONTACT BEARINGS SHOWN BELOW ARE ON RIGHT HAND SPIRAL 


LARGE END ДИ 
RING GEAR — THE DRIVE IS ON THE CONVEX SIDE OF THE TOOTH. 


CONDITION 1 
TYPICAL PREFERRED BEARING ON BOTH SIDES OF TOOTH 
WHILE UNDER A LIGHT LOAD 


CONDITION 2 


TOE BEARING ON BOTH SIDES OF TOOTH-GEAR SET 
NOISY. TO MOVE BEARING TOWARD HEEL INCREASE 
BACKLASH WITHIN LIMITS BY MOVING GEAR AWAY FROM 
PINION. 


CONDITION 3 
HEEL BEARING ON BOTH SIDES OF TOOTH- GEAR SET 
NOISY AND COULD RESULT IN EARLY GEAR FAILURE. TO 
MOVE BEARING TOWARD TOE DECREASE BACKLASH 
WITHIN LIMITS BY MOVING GEAR TOWARD PINION. 


CONDITION 4 
LOW BEARING ON GEAR AND HIGH BEARING ON PINION. 
CORRECT BY PULLING PINION AWAY FROM GEAR. 
INCREASE MOUNTING DISTANCE BY ADDING SHIMS 
BETWEEN BEARING CAGE AND DIFFERENTIAL HOUSING. 


CONDITION 5 
HIGH BEARING ON GEAR AND LOW BEARING ON PINION. 
CORRECT BY MOVING PINION IN TOWARD GEAR. 
DECREASE MOUNTING DISTANCE BY REMOVING SHIMS 
FROM BETWEEN BEARING CAGE AND DIFFERENTIAL 
HOUSING. 


BACKLASH 
BACKLASH SHOULD BE MEASURED WITH A DIAL 
INDICATOR RIGIDLY MOUNTED WITH THE STEM 
PERPENDICULAR TO THE TOOTH SURFACE AT THE 
EXTREME HEEL. 
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10. Tighten bearing cap bolts to specified torque (Fig. 13. Lockwire together the bearing cap bolts and adjusting 
130). With dial indicator, recheck ring gear and nut bolt (Fig. 133). 
pinion backlash. Recheck differential bearings for 
end play as described in step 4. 


FIG. 130 

11. Use dial indicator to check back face of ring gear. 
Rotate at least one full turn (Fig. 131). Runout must 
not exceed .005 total indicator reading. If runout is 
excessive, remove assembly and check for burrs or 
dirt under mounting surface of ring gear. Reassemble 
and recheck. FIG. 133 

14. Remove companion flange and remove bolts and 
washers that were used for temporary installation of 
pinion shaft assembly. Coat outside diameter of seal 
with Permatex No. 2 and press into pinion oil seal 
retainer 50" that lip of seal will face toward pinion. 
Coat lip with Lubriplate. Install gasket and pinion oil 
seal retainer. Secure with 8 bolts and lockwashers 
and tighten bolts to specified torque (Fig. 134). 


FIG. 131 
12. Install adjusting nut lock with bolt and lockwasher 
(Fig. 132). 


FIG. 134 

15. On axle models that do not have a parking brake, 
install companion flange on end of pinion shaft with 
flat washer and nut. Torque nut to 600 ft. 16$. As 
shown in Secure nut with cotter pin. On 
axle models with parking brake, companion flange 
should be installed temporarily to facilitate handling 
the differential. 
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Reassembly of Internal Gear and Hub 

1. Position internal gear on hub, aligning matchmarks 
made at disassembly. Secure with bolts and locking 
plates and tighten to specified torque (Fig. 135). 
Lockwire bolts in pairs. 


< 
NOTE: Some axles use bolts without locking plates, a š 
with bolts inserted through internal gear and threaded - è s 
into hub. : Š N 

í. d 

| "- 6" 
1/32" DIA RADIUS ALL CORNERS 
TS-6248 


FIG. 137 
Reassembly of Brake Shoes 


1. Install brake linings on brake shoes with washers and 
nuts. Torque nuts to 200 to 220 in. 105. (Fig. 138). 
Tighten nuts in sequence shown in Fig. 139. 


FIG. 135 

2. Check that bearing seat on hub is free of nicks and 
burrs. Press bearing cone on internal gear and hub 
using bearing driver (Fig. 136). Bearing driver 
dimensions are given in Fig. 137. 


FIG. 138 


FIG. 136 


T$-5746 


FIG. 139 
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2. Тор brake lining plugs into brake lining bolt holes (Fig. Reassembly of Hub and Drum Assembly 
140). 

1. If wheel studs were removed, replace entire set of 
studs with new set. Install stud nuts and tighten to 
200 ft. Ibs. torque (Fig. 143). 


FIG. 140 
3. Position brake cam roller on brake shoe. Apply light FIG. 143 
coat of Never-Seez on broke cam roller pin and insert 2. Check bearing bores In wheel hub to be sure all nicks 
pin. Secure pin with cam roller pin lock pin and cotter and burrs have been removed from both bores and 


bearing seats. Install bearing cups In hub with wide 
diameter of taper toward outside of hub. Use bearing 
driver to drive cups Into place (Fig., 144). Bearing 
driver dimensions are given In Fig. 145. Make sure 
bearings are fully seated. 


pin (Fig. 141). 


FIG. 141 
4. Press brake shoe bushings into brake shoe (Fig. 
142). 


FIG. 144 


€" DIA 
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FIG. 142 РІС. 145 | р 79-6252 


ҒІС. 145 
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3. Lubricate inner wheel hub bearing cone with gear oil 
and position in wheel hub bearing cup (Fig. 146). 


FIG. 149 
6. Position brake drum on hub. Install bolts and flat 
washers. Tighten bolts to torque specifications (Fig. 
150). 


FIG. 146 
4. Coat outside diameter of oil seal with Permatex No. 
2. Lubricate lip of seal with Lubriplate. Press or drive 
oil seal into hub using seal driver (Fig. 147). Fig. 
148 shows driver dimensions. Spring-loaded lip of 
seal must face inward. Wipe off excessive Permatex 
after seating seal. 


FIG. 150 
7. Lock-wire bolts in pairs (Fig. 151). 


ТЕР Ce 
T DEM. 


FIG. 147 


Іше 4-1/2" DIA Ин 


1/32" DIA RADIUS ALL CORNERS 


FIG. 151 


TS-6254 


FIG. 148 
5. Position oil catcher on hub (Fig. 149). 
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Reassembly of Planet Carrier 4. Stake pinion shaft ball groove in two places to retain 
1. Coat inside of planet pinion with chassis grease to shaft (Fig. 155). 
retain pinion needle rollers. Each pinion contains a 
double row of needle rollers, with a spacer between 
rows. Install a row of 28 rollers, roller soacer and 
another row of 28 rollers in each pinion (Fig. 152). 


FIG. 155 
Reassembly of Axle Parts 


1. Coat both sides of differential gasket lightly with gasket 


FIG. 152 та Ape. 
2. Position assembled pinion and two pinion thrust м зисрозпов саташып аме пенні Fig 


washers іп planet carrier, making sure tangs on thrust 
washer engage the grooves in the spider (Fig. 153). 


FIG. 156 
2. Position differential carrier on axle housing Fig. 157). 


FIG. 153 
3. Press in pinion shaft, making sure the pinion shaft ball 
recess aligns with groove in spider. Insert pinion 
shaft ball and complete press (Fig. 154L) Press end 

of pinion shaft flush with face of carrier. 


FIG. 154 


FIG. 157 
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3. Secure differential carrier to axle housing with bolts, 
nuts, washers, and tapered dowels (Fig. 158}. 
Tighten nuts on the four studs first, then tighten all 
bolts evenly until they are snug. Tighten all nuts and 
bolts to specified torque. 


NOTE: Some axles use bolts of several different 
lengths without nuts and dowels. Determine length of 
bolt required by checking thickness of differential 
carrier flange and depth of mounting holes. Select 
correct bolt for each position. 


FIG. 158 
4. Оп axles which incorporate a parking brake, remove 
companion flange which was temporarily installed to 
facilitate hoisting differential. Position parking brake 


backing plate on differential and carrier assembly and 


secure with four bolts and lockwashers. Tighten bolts 
to specified torque (Fig. 159). 


FIG. 159 
5. Position brake operating cam lever and roller on 
brake backing plate (Fig. 160). 


FIG. 160 


6. Assemble parking brake shoes and upper brake shoe 
return spring. Spread shoes apart and position shoes 
on brake backing in engagement with operating cam 
lever and roller (Fig. 161). 


FIG. 161 
7. Install lower brake shoe return spring with brake 
spring pliers (Fig. 162). 


ЕС. 
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8. Position parking brake drum on companion flange, 
taking care to match punch marks made at 
disassembly. Secure parts with bolts, nuts, and 
lockwashers. Tighten bolts to specified torque Fig. 
163). When torquing bolts, place companion flange 


under light pressure in press to hold assembled parts. 


Do not score or distort parking brake drum by 
clamping in a vise. 


FIG. 163 

9. Position assembled parking brake drum and 
companion flange on pinion shaft. Secure with flat 
washer and companion flange nut. Torque nut to 600 
ft. 05. (Fig. 164). Install cotter pin to retain nut. 


FIG. 164 
10. Position air chamber brackets and spacers on axle 
housing; secure each bracket with two bolts and 
lockwashers. Tighten finger tight only to permit 
alignment of bracket after brake camshaft is installed 
(Fig. 165). 


FIG. 165 


11. Slide axle shaft into position in axle housing so that 
splines engage differential side gear. Position shaft 
so that end having retaining ring groove for sun gear 
is toward the outside (Fig. 166). 


FIG. 166 
12. Position spindle on spindle support assembly (Fig. 
167). 


FIG. 167 
13. Position brake spider on spindle (Fig. 168). 


FIG. 168 
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14. Secure spindle and brake spider to axle housing with 17. Seat felt grease retainer in recess іп brake spider. 
bolts, lockwashers, and nuts and tighten to specified 
torque (Fig. 169). 


Install retaining ring in retaining ring groove. (Fig. 


172). 


15. Tap brake camshaft bushing into brake spider (Fig. 
170). 


18. Position air chamber bracket and spacers, which were 
previously installed, so that there is no binding be- 
tween cam shaft and air chamber bracket bushing. 


Tighten bracket mounting bolts to specified torque 
Fig. 173). 


19. Position slack adjuster on cam shaft. Secure with re- 
taining ring and washer (Fig. 174). Be sure to in- 
stall slack adjuster so that adjusting screw points in 


same direction as before disassembly. In some appli- 
16. Position thrust washer and "O" ring on brake cam cations adjusting screw is adjacent to air chamber 
shaft. Insert cam shaft through bushing in brake 


bracket. In others it is as shown in Fig. 174. 


spider and position felt grease retainer, grease 
washer, and retaining ring on cam shaft (Fig. 171). 


20. Position air chamber оп air chamber bracket (Fig. 22. install brake shoe return spring (Fig. 177). Before in- 


175). Secure with nuts and lockwashers. Tighten stalling spring, make sure that slack adjusters are ad- 
nuts to specified torque. Secure clevis of brake justed to allow brake shoes to come together as 
chamber to slack adjuster with pin and coffer pin. closely as possible so that spring tension will be at a 


minimum during installation. Install spring anchor pin 
washers and cotter pins. 


CAUTION: Do not use pliers with serrated jaws to as- 
semble brake spring. Do not use any tool which will 
nick or score spring. This will cause early failure. Tool 
shown is broke pliers which has provisions on end of 
handle for installing spring. 


21. Position broke shoe on spindle support. Retain brake 
shoe by inserting brake shoe anchor pin (Fig. 176). 
Install second brake shoe in same manner. 


23. Lock brake shoe anchor pins with anchor pin set 
screws. Lockwire set screws (Fig. 178). 


NOTE: On some axles, brake anchor pins are held 
in place with retaining plate, bolt, and lockwasher. 
Tighten bolt to specified torque. 
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24. Lubricate lip of hub and drum oil seal with Lubri- 26. Install inner spindle nut on spindle. Wrap several 


plate. Position hub and drum on axle (Fig. 179). turns of .010 inch to .020 inch shim stock around 
Care should be taken to align hub and drum splines of axle shaft to protect splines. Install spindle 
assembly with spindle so that no cocking of inner nut socket wrench, Part No. 945940, on nut (Fig. 
hub bearing occurs when sliding assembly on 181) and tighten guide bolts lightly against axle 
spindle. If difficulty is encountered when trying to shaft. 

position the brake drum over the brake shoes, check 

for improper adjustment of slack adjuster. During NOTE: The tapered roller bearings utilized in wheel 
installation, slack adjusters must be adjusted to hub must be preloaded in accordance with procedure 


minimize brake spring tension. steps and specifications given below. One of two 


methods may be used in adjusting the required pre- 
load on these bearings. It should be noted that pre- 
load specifications differ for use of new bearings 
and when wheel bearings are being reused. 


15.6159 


25. Continue to support hub and drum with hoist. 
Position internal gear and hub on axle so that it 


engages splines on spindle (Fig. 180). First (Preferred) Method 


27. Tighten inner nut while rotating wheel hub in both 
directions until there is a slight binding (Fig. 182). 
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28. Install torque wrench adapter bar, as shown in Fig. 
183. The adapter bar can be fabricated locally to 
specifications outlined in Fig. 184. Bar illustrated 
will accommodate wheel hubs with planetary bolt 
circle diameters of 12 1/2, 16 1/2, 19 1/2, and 23 
inches. 


нат 
[uU 


FIG. 184 15-5623 


29. Install torque wrench, 0 to 50 ft. Ib. scale, if avail- 


able, and check rotating torque or rolling resistance 
of wheel hub (Fig. 185). Rotating torque when using 
new bearings should be between 15 and 20 ft, Ibs, 
On used bearings rotating torque should be between 
бапа 12 ft. Ibs. 


CAUTION: Make certain wheel brake is in complete 
release position and that it is not dragging on brake 
drum. 


30. If rotating torque is not to specifications given above, 


remove adapter bar and tighten or loosen Inner nut 
until rotating torque Is within specifications. After 
tightening or loosening nut as required, rap wheel 
hub several times with plastic or rawhide faced mallet 
while rotating hub to seat bearings. Recheck rotating 
torque as Indicated In step 29. 


Second (Optional) Method 


31. Attach heavy string or cord to one of wheel studs 
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on hub and wrap cord around wheel hub several 
times attaching pound pull scale to end of cord as 
shown in Fig. 186. Tighten inner nut until rotating 
torque measured on pull scale is between 21 and 28 
16$. for new bearings and between 9 апа 17 105. for 
used bearings. 


NOTE: Bearing preload rotating torque, using a 
pound pull scale, is figured by multiplying the radius 
(distance from center of wheel to outside diameter of 
wheel hub) by the reading on the pull scale and 
dividing by 12 to arrive at ft. 16$. of torque. For ex. 
ample: Wheel hub radius of 8-5/16 Inches times 24 


34. Some axles use thrust ring in end of spindle. If pro- 


lbs. (reading on pull scale) equals 211 in. Ibs. Divid- 
vided, tap thrust ring into spindle until it is fully 


ing by 12 equals approximately 17 ft. lbs. which is 


within specifications of 15 to 20 ft. lbs. rotating seated (Fig. 188). 
torque for new bearings. 


35. Install planet carrier "О" ring on planet carrier as- 
sembly, and install planet carrier assembly on hub 
with bolts and lockwashers. Tighten bolts to specified 
torque (Fig. 189). 


32. Install nut lock and outer nut and tighten securely 
as shown In|Fig. 184 to lock Inner nut In position, 
Re. check rotating preload torque by one of two 
methods outlined above. 


33. Bend two tangs of nut lock against fiats on Inner nut 
and bend two tangs against flats of outer nut (Fig. 
187). 


36. Position sun gear on axle shafti secure with sun gear 
retaining ring (Fig. 190). 
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37. Install cap-to-carrier "O" ring seal іп groove in sun 
gear thrust cap assembly. Install thrust cap on 
planet carrier. Make certain that "O" ring, if used, is 
properly positioned in the groove in the mounting 
face, and is not twisted. Apply light coat of 
Permatex No. 2 to threads of bolts and install. 
Tighten to specified torque (Fig. 191). 


NOTE: Early versions of some axles -did not include 
"O" ring feature. On these units, apply light coat of 
Permatex Мо. 2 оп mounting face of thrust сар be- 
fore installing on planet carrier. 


Brake Adjustment 


NOTE: Some axle models have slack adjuster posi- 
tioned so that adjusting screw is adjacent to air cham- 
ber bracket (Fig. 192). Others have slack adjuster 
positioned so that adjusting screw points away from 
air chamber bracket (Fig. 193). 


Adjust brakes of axle models that have slack adjusters 
positioned so that the adjusting screw is adjacent to the 
air chamber bracket as follows: 


1. Use torque wrench and 9/16 inch socket to adjust 
slack adjusters to attain correct brake lining-to-brake 
drum clearance. 


2. Position socket on adjusting screw and press it on 
screw far enough to cause locking collar to disengage 
locking mechanism. 


3. While holding in locking collar, rotate adjusting screw 
clockwise until 20 ft. lbs. torque is indicated on torque 
wrench (Fig. 192). 


4. Back off adjusting screw one-half turn. Locking collar 
should automatically return to locking position to lock 
adjustment when socket is removed. This provides 
proper brake lining-to-drum clearance. 


5. After axle is assembled into machine and brake air 
lines are connected, recheck broke adjustment as 
follows: With minimum air pressure and with brakes 
fully activated and applied, adjust at slack adjuster to 
obtain 1 1/2 inch travel on brake chamber push rod 
when brakes are released. Adjust all slack adjusters on 
machine for same travel distance. 


Adjust brakes of axle models that have slack adjusters 
positioned so that adjusting screw points away from air 
chamber bracket as follows: 


6. Use 9/16-inch, open-end wrench to make adjustment. 
Position wrench on adjusting screw and push in until 
locking collar releases adjusting screw (Fig. 193). 
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7. While holding locking collar in, rotate adjusting screw adjustment when wrench is removed. This provides 


clockwise until brake lining is snug against inside of proper brake lining-to-drum clearance. 
brake drum. 
9, After axle is assembled into machine and air brake 
8. Back off adjusting screw one-half turn. Locking collar lines are connected, recheck brake adjustment as di- 
should automatically return to locking position to lock rected in step 5 above. 


55 


COARSE 


THREADS 


3/8-16 
7/16-14 
1/2-3 7 
9/16-12 
5/811 
3/4-10 
7/8-9 
1-8 
1-1/8-7 
1-1/4-7 


FINE 
THREADS 


3/8- 24 
7/16- 20 
1/2-20 
9/16- 18 
5/8 - 18 
3/4- 16 
7/8- 14 
1-12 
1-1/8-12 
1-1/4-12 


TABLE OF TORQUE LIMITS 


S 


GRADE 5 
LUBRICATED 
DRY OR PLATED 
30-35 20-25 
50-55 35-40 
5-85 60-65 
110-120 80-90 
150-165 115-125 
265-290 200-220 
395-430 295-325 
590-650 445-490 
795-875 595-655 
1120-1230 840-925 
35-40 25-30 
55-60 40-45 
85-95 65-70 
120-130 90-100 
170-185 130-140 
300-325 225-245 
435-475 325-360 
645-710 485-535 
890-980 670-735 
1240-1365 930.1025 
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1290-1415 
1820-2000 


1445 1590 
2015-2215 


ea 


GRADE 8 


LUBRICATED 
OR PLATED 


1360-1495 


1085-1190 
1510-1660 


HYDRAULIC SYSTEM 


MAINTENANCE: 


CHECK HYDRAULIC TANK OIL LEVEL daily with 
machine level, blade lowered and engine off. The level 


gauge is mounted on the forward surface of the hydraulic 


tank on the operator's left. Add the proper fluid as 
necessary (refer to LUBRICANTS SPECIFICATION 
CHART). 


Hydraulic Oil Level Gauge 


CHECK ALL HOSES AND CONNECTIONS every 50 
hours for leaks, correcting where necessary. Damaged 
hoses should be replaced immediately. 


DOZER SYSTEM PRESSURE: 
TESTING AND ADJUSTMENT should be made every 


400 hours after machine operation with hydraulic oil at 
operating temperature. 


Dozer System Pressure Test 


Rev.760501 


1. Install a 3000 psi (20,000 КРа/200 kg sq/ cm) 


pressure gauge in dozer hydraulic system test port on 
front frame bulkhead at dozer cylinder hose. 


2. With engine RPM at 2000, check relief valve 


pressure by raising dozer blade to maximum height and 
taking gauge reading. 


Caution: Do not hold for more than 30 seconds. 


3. If pressure is more than 50 psi (345 kPa/3,5 


kg/sq. cm.) above or below 1500 psi (0335 КРа/106 
kg/sq cm), the relief valve should be adjusted. 


4. Remove acorn cap on relief valve. 
5. Loosen jam nut. 
6. Turn adjusting screw one quarter turn at a time, in 


to raise pressure, or out to lower pressure. 
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Dozer Relief Adjustment 


K300 


HYDRAULIC SYSTEM: 


Dozer Hydraulic System 


HYDRAULIC 
TANK 


STEERING 
CYLINDERS 


STEERING 


2 
/ МАМЕ Т0. 
ОБ 2 
з STEERING | e 
RELIEF Ф 
VALVE «У 


Steering Hydraulic System 


STEERING 
PUMP 
Rev.760501 K300 
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HYDRAULIC SYSTEM 


Dozer Relief Adjustment 


7. Recheck relief valve pressure with engine RPM at 
2000 and dozer at maximum height. 

8. If the pressure is satisfactory, tighten locknut and 
replace cap. 
Caution: After valve or pump repair or replacement, 
before stating engine, back-off relief valve until 
spring tension on adjusting screw is relieved. 


STEERING SYSTEM PRESSURE 
TESTING AND ADJUSTMENT should be made every 


400 hours after machine operation with hydraulic oil at 
operating temperature. 


Steering Relief 
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1. Park machine on level ground, set parking brake 
and lower blade. 

2. Remove top bulkhead cover and rear floor plate. 

3. Install a 3000 psi (20000 kPa/200 kg sq/cm) 
pressure gauge in test port on bottom of steering relief 
valve. 

4. With engine RPM at 2000, check steering relief 
pressure by turning machine to a full lock (fully turned) 
position and taking gauge reading. 

Caution: Do not hold for more than 30 seconds. 

5. |f pressure is more than 50 psi (345 kPa/3.5 kg 
/sq cm) above or below 2000 psi (13780 КРа/140 kg sq 
cm), the steering relief valve should be adjusted. 

6. Remove valve cap for access to adjusting screw. 

7. Turn adjusting screw one quarter turn at a time, in 
to raise pressure, or out to lower pressure. 

8. Recheck steering relief pressure. 

9. If the pressure is satisfactory, tighten locknut and 

replace cap. 
Caution: After steering valve or steering pump repair 
or replacement, before starting engine, back off relief 
valve until spring tension on adjusting screw is 
relieved. 


Steering Relief Adjustment 


Steering Relief Valve 


K300 
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Hydraulic Schematic 
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DOZER VALVE ASSEMBLY 


REMOVAL: 

1. Park machine on level ground, set parking brake, 
lower blade and place dozer control lever In HOLD 
position. 

2. Remove top bulkhead cover and rear floor plate. 

3. Clean all dirt from around hydraulic tank filter 
head. Remove capscrews and lift off filter head to vent 
suction line. 

Note: Check valves are located In hydraulic tank return 
lines to prevent tank from draining. Filter head must be 
vented to prevent hydraulic oil from siphoning out. 


Venting Suction Line 


4. Disconnect all linkage from valve. Disconnect all 
hoses from valve. 

5. Remove mounting bolts and remove valve from 
machine. 

6. For valve Installation, reverse removal procedure. 


Dozer Valve Assembly 


Rev.760501 


Dozer Valve Sections 
DISASSBEMLY: 


Disassemble the control valve on a bench in clean 
environment. Remove bolts connecting valve sections. 
Keep parts for each section separated and in order of 
disassembly for easier assembly. Section disassembly (a 
described separately below, but if component wear or 
damage is discovered, replacement in most cases, can 
only be made by complete section. it is recommended 
when disassembling valve to replace all seals. 


RELIEF VALVE SECTION: 
1. Remove relief valve assembly from relief section 
housing (item 3). 


Removing Relief Valve Assembly 


K300 
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DOZER VALVE: 


41 40 39 38 36 35 


DOZER VALVE ASSEMBLY 
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DOZER VALVE 
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DESCRIPTION 


Plug, No. 16 

Seal, No. 16 Plug 
Housing, Relief Section 
Plug, No. 20 

Seal, No. 20 Plug 

Seal, O Ring 

Washer, Back Up 

Seal, Relief Body 
Body, Main Relief 


Seal, Quad Spool 

Plate, Seal 

Collar, Stop 

Spring, Centering 
Collar, Stop 

Retainer, Ball 

Ring, Retainer 
Positioner, Spool 
Bonnet, Float Positioner 
Lockwasher 

Nut, Hex 

Screw, Machine 
Lockwasher 

Spool 

Ball, Spool 

Body, Port Relief 
Washer, Port Relief Shim 
Spacer, Port Relief 


Housing, End Cover 


Bolt, Hex Retainer 


Seal, Small Section 
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RELIEF SECTION ASSEMBLY 
REF. 
NO. 


END COVER SECTION ASSEMBLY 
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VALVE RETAINER ASSEMBLY 
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SECTION SEAL ASSEMBLY 
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DESCRIPTION 


Ball, Relief 

Guide, Relief Ball 
Seal, Ball Guide 
Spring, Main Relief 
Screw, Relief Adjusting 
Washer, Screw Seal 
Nut, Relief Jam 

Cap, Relief Acorn 


Washer, Port Relief Shim 
Seal, Port Relief Body 
Spring, Port Relief 
Washer, Port Relief 
Follower, Ball 

Ball, Port Relief 

Seat, Port Relief 

Seal, Port Relief Seat 
Lockwasher 

Yoke, Spool 

Seal, Outer Spool 
Poppet, Check 

Spring, Poppet 

Seal, Check Plug 
Plug, Check 

Housing, Float Section 
Screw, Machine 

Plate, Seal Retainer 


Plug, End Cover 


Lockwasher 


Seal, Large Section 


K300 


DOZER VALVE 


FLOAT SECTION: 

1. Remove machine screws (item 52) securing seal 
retainer plate (item 53). 

2. Remove seal retainer plate (item 53) and seal 
plate (item 19). Remove spool seals (item 18 and 46). 


2. Remove acorn cap (item 17), loosen jam nut 
(item 16) and remove adjusting -screw (item 14). 


Spool Seal Removal 


3. Remove hex nut (item 28) and screws (item 29) which 


| | allow the removal of float positioner bonnet (item 26). 
3. Remove spring (item 13) and check for wear or 


damage. 
4. Remove ball guide (item 11) and ball (item 10) 
and inspect for wear or scoring. 


Bonnet Removal 


Rev.760501 K300 
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DOZER VALVE: 


4. Remove retainer ring (item 24). 
5. Remove spool assembly from float section 


housing (item 51) and check for wear or scoring. Spool Positioner Removal 


7. Remove spool positioner (item 25) and ball 
retainer (item 23). 

8. Remove spring (item 21). stop collar (item 
20) and seal plate (item 19). 

9. Inspect spool for wear or scoring. 


6. Depress spring (item 21) to release spool 
positioner (item 25). Inspect spring for wear or damage. 


Spool Disassembly 


60-2.5 


10. Remove cylinder port relief body (item 33) 
from float section housing (item 51). 


11. Remove ball follower (item 40), ball (item 
41) and port relief seat (item 42). 
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DOZER VALVE: 


Check Plug Removal 


12. Disassemble other cylinder port relief in 
similar manner. There is no need to disassemble shim 
assembly (items 35 to 37) unless the cylinder port relief 
is cracking at ‘incorrect pressure. 

13. Remove seals (item 37 and 43) from port 
relief body and from float section housing. 

14. Remove check plug (item 50), poppet spring (item 
48) and poppet (item 47). Inspect for wear or damage. 


END COVER SECTION: 


This section is an end block only to retain other valve 
section. The only removable part is the end cover plug 
(item 55). 


Dozer Valve End Cover 


ASSEMBLY: 

1. Before reassembling dozer valve assembly, 
clean all parts and wash with clean solvent. New seals 
should be lightly oiled before installation. 

2. Reassemble check poppet.(item 47) and 
spring (item 48). Install new seal (item 49) on check 
plug and replace plug. 


Poppet Installation 


DOZER VALVE: 


Check Plug Installation 


3. Install new seals on port relief body and port 
relief seat and reassemble cylinder port reliefs. 
4. Install outer spool seal (item 46) and quad 


spool seal (item 18) on seal plate (item 19). Gently slide 
over spool (item 31) being careful not to catch seals on 
sharp corners of spool. 

5. Reassemble stop collar, spring, balls and 
float positioner. Spring must be depressed to assemble 
float positioner. Install retaining ring (item 24). 


Spool Assembly 


Spool Installation 


6. Install spool Into valve body with a turning 
motion. Caution: Do not force spool. 

7. Replace bonnet, retaining screws and hex 
nut. 

8. Install lightly oiled outer spool seal and 
quad spool seal on seal plate. Place over yoke end of 
spool and secure’ with retainer plate and machine 
screws. 

9. 
seals. 

10. Replace seals (Items 2 and 5) In relief 
section top plugs. 

11. Install new section seals (Items 58 and 59) 
In seal grooves and assemble sections. Care should be 
taken when stacking sections that seals do not move 
from grooves. 


Reassemble main relief, Installing new 
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DOZER VALVE 


12. 


Install section retainer fasteners and torque 
evenly to 20 ft-lbs (2,8 m-kg). If bolts are not tightened 
to the proper torque, valve spool may bind or stick, or 
cause section 'seals to extrude. 


DOZER PUMP ASSEMBLY 


REMOVAL: 

1. Park machine оп level ground, set parking 
brake, lower blade and place dozer control lever In 
HOLD position. 

2. Remove seat mounting base and seat for 
easier access to dozer pump. 

3. Remove rear floorplate and bulkhead cover. 

4. Clean all dirt from around hydraulic tank 
filter head. Remove capscrews and lift off filter head to 
vent suction line. 


Note: Check valves are located In hydraulic tank return 
lines to prevent tank from draining. Filter head must be 
vented to prevent hydraulic oil from siphoning out. 


Venting Suction Line 


5. 
pump. 

6. Remove pump mounting bolts and remove 
pump from machine. 


Remove and cap Inlet and outlet hoses on 


INSTALLATION: 

1. When installing hydraulic pump, splines on 
drive gear sleeve should be checked to ensure good 
condition. If splines are not satisfactory, replace sleeve. 

2. Clean pump mounting surface апа install 
new gasket on pump mounting face. 

3. Install pump and mounting bolts (refer to 
TORQUE SPECIFICATION CHART). 

4. Connect outlet hose on pump only. 
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Relief Valve Adjustment 


5. Fill hydraulic pump with clean hydraulic oil 
(refer to LUBRICANTS SPECIFICATION CHART) and 
connect inlet hose to pump. Warning: Back off main 
relief valve until spring tension on the adjusting screw Is 
relieved. 

6. If Installing a new unit, to avoid seizure, 
never feed hot hydraulic oil Into a cold pump. 

7. Refill hydraulic tank to proper level with 
clean hydraulic oil (refer to LUBRICANTS 
SPECIFICATION CHART). 


DISASSEMBLY 

To facilitate the repair of these units, before any work is 
done, we suggest that you first read all of the steps used 
in disassembly and assembly of the pump. Whenever 
disassembly of a hydraulic unit Is required, replace all 
seals. 

Dirt is the enemy of any hydraulic system. The 
first requirement of good maintenance of hydraulic 
equipment is cleanliness. Make sure you disassemble 
and assemble your hydraulic equipment in a clean area. 

It is important to airblast all parts and wipe them 
with a clean lintless cloth before assembly. Use caution 
In gripping all parts in the vise to avoid damaging 
machined surfaces. 

A pump must be driven in the direction of rotation 
for which it was built; otherwise, pressure will blow the. 
shaft seal. It is a good idea to check all replacement 
parts closely before installing to ensure that no damage 
occurred during shipment. 


DOZER PUMP: 


тан 


Dozer Pump Assembly 
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ВЕЕ. 
NO. DESCRIPTION 


Cover, Port End 
Seal, Ring 
Bearing, Roller 
Seal, Pocket 
Plate, Thrust 
Seal, Gasket 
Housing, Gear 


Noa hod = 


1. Place the pump іп а vise with the drive 
shaft pointing down. Do not grip on or near any 
machined surfaces during disassembly or assembly. 
Index mark all sections with a prick punch. Be sure to 
align these marks when re- assembling. 

2. Remove the four cap screws (item 14) with 
a socket wrench. 

3. Lift off the port end cover (item 1). If it is 
necessary to pry it loose, be careful not to damage the 
machined surfaces. 


Marking Sections 


DOZER PUMP: 


REF. 

NO. DESCRIPTION 

8 Plug, Port 

9 Cover, Shaft End 

10 Seal, Shaft Lip 

11 Gear, Driven 

12 Gear and Shaft, Drive 
13 Washer 

14 Capscrew 


Pump Disassembly 


Port End Cover Removal 
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Gear Housing Removal 


4. Lift or pry off the gear housing (item 7). Be 
careful not to damage machined surfaces. Inspect the 
gear housing for damage or wear. Wear In excess of 
.005 inch (0,127 mm) cut-out necessitates replacement 
of the housing. Place a straight edge across the 
housing bore. If you can slip a .005 inch (0,127 mm) 
feeler gauge under the straight edge, replace the gear 
housing. Excessive cut-out in a short time period 
indicates excessive pressure or oil contamination. 
Where the cut-out Is moderate, .005 inch (0,127 mm) or 
less, gear housing may be flipped over and reused. 


Gear Removal 
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DOZER PUMP: 


5. Remove the driven gear (item 11) and the 
drive gear and shaft (item,12). Inspect for wear. Any 
wear on gear hubs, at the drive coupling or in the seal 
areas detectable by touch, or In excess of .002 inch 
(0,051 mm) necessitates replacement. Any evidence of 
scoring, grooving or burring of outside diameter of teeth 
or teeth surfaces requires replacement. Wear in the 
shaft seal areas indicates о! contamination. 
Replacement can only be made by drive and driven 
gear set. 

6. Pry the thrust plates (item 5) from the shaft 
and cover (item 9) and port end cover (item 1) witha 
screw driver. Avoid distorting the thrust plate. Remove 
and discard all rubber pocket seals (item 4) and gasket 
seals (item 6). 


Thrust Plate Removal 


7. The thrust plates seal the gear section at the 
sides of the gears. Wear here will allow internal 
slippage, that is, oil will bypass within the pump. 
Maximum allowable wear is .002 inch (0,051 mm). 
Replace the thrust plates If they are scored, eroded or 
pitted. Erosion In the center area where the gears mesh 
indicates oil contamination. Over-heating results іп 
discolored thrust plates. Pitting is a sign of cavitation or 
oil aeration. 


Bearing Removal 


8. Examine all roller bearings (item 3) for 
scoring, spauling or pitting. If gears are re- placed, 
bearings must be replaced. If re- placement is 
necessary, pull the bearings out with a bearing puller. 
Bearings should fit into bore with a light press fit. A neat 
hand fit is allowable. 

9. Remove the ring seals (item 2) from the 
bottom of bearing bore. 


Ring Seal Removal 
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DOZER PUMP: 


10. Сир the shaft end cover (item 9) in a vise 
with the mounting face down. Remove shaft lip seal 
(item 10) by inserting the special tool into the notch 
between the shaft lip seal and shaft end cover. Tap the 
seal out and discard. 


Seal removal tool can be 
easily made from an old 
screwdriver. Heat the fip 
and bend as shown. Grind 
off the tip to fit the notch 
behind the shaft seal. 


ж-д 


11. Stone off all machined surfaces with a 
medium grit carborundum stone. 


ASSEMBLY: 

1. If bearings have been removed, deburr the 
bearing bores. Rinse parts in a solvent. Air blast all 
parts and wipe with a clean lintless cloth before 
reassembly. 

2. Grip shaft end cover (item 9) in a vise with 
mounting face down. Examine plug (item 8) to be sure 
it is tightly in place. If replacement is necessary, screw 
in new plug tightly and stake plug with prick punch at 
both ends of screw driver slot and around edges. Plug 
must be in correct opening as this determines direction 
of pump rotation. If plug is replaced in the wrong 
position, operation of the pump will result in pressure 
blowing the shaft seal. When the drive gear and shaft 
(item 12) is above the driven gear (item 11), the plug 
should be in the left port. 


Installing Shaft Lip Seal 
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DOZER PUMP: 


3. Coat outside of shaft lip seal (item 10) and 
its recess with purple Loctite Seal Retainer. With the 
metal side of the shaft lip seal up, press it into the 
mounting flange side of the shaft end cover (item 9) with 
an arbor press and bar. Make certain that lip seal is 
fully seated in the recess. Wipe off surplus Loctite. 


4. Insert ring seals (item 2) into bottom of drive 
gear bearing bore. The notch in the ring seal must be 
visible. This is a check to be certain the notched side is 
next to the bearing. 

5. Press Чһе bearings into bearing bores with 
an arbor press. 


Bearing Replacement 


Pocket Seal Installation 


6. Pocket seals (item 4) are replaced from a pocket 
seal strip. Cut two pocket seals 7/32 inch (5,5 mm) long 
from the pocket seal strip. Grease and insert into the 
middle slots in the thrust plate. 

7. With the pocket seals down, place the thrust plate 
(item 5) over the bearings in the shaft end cover. Tap 
thrust plate with a soft hammer to about 1/32 inch (0,8 mm) 
from the machined surface. 
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DOZER PUMP 


BOG ns 
Trimming Pocket Seals 


8. Cut four pocket seals approximately 14 inch (6,35 
mm) long from the pocket seal strip. Insert one pocket seal 
into each of the slots in the thrust plate. Push each pocket 
seal all the way in so that they touch the roller bearings. 
Tap the thrust plate down firmly against the machine 
surface with a soft hammer. Use a sharp razor blade to 
trim exposed end of the pocket seal square and flush with 
the thrust plate. 

9. Grip the shaft end cover (item 9) in the vise with 
the mounting face down. Do not grip on or near any 
machined surfaces. 


K300 
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Drive Shaft Installation 


10. Lightly grease the drive shaft (Item 12). Insert the 


Integral gear and drive shaft with a twisting motion. Be 
careful not to damage the shaft lip seal (item 10). Push 
down carefully until gear rests against thrust plate. Insert 


the driven gear (item 11). 

11. Grease the new gasket seals (item 6) and Insert 
them Into the grooves In both sides of gear housing (Item 
7). 


Seal Replacement 


K300 


DOZER PUMP 


12. Slide the gear housing over the gears and tap It 
with a soft hammer until It rests tightly against the shaft 
end cover. Be careful not to pinch the gasket seal. Squirt 
oil over the gears. 

13. Place the port end cover (Пет 1) over the gear 
Journals and tap lightly against the gear housing. Be 
careful not to pinch the gasket seal. 


14. Thread the tour fasteners Into the shaft end cover 
and snug up. Rotate the drive shaft with a" (15,3 cm) 
wrench to make sure there Is no binding In the pump. 

15. After the fasteners are tight and you are sure there 
Is no Internal binding, torque the diagonally opposite 
fasteners to 200 ft-lbs (27,7 m-kg). 
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Steering Valve 


REMOVAL: 

1. Park machine on level ground, set parking brake, 
lower blade and place dozer control lever in HOLD 
position. 

2. Remove front and rear floor plates. 

3. Clean all dirt from around hydraulic tank filter head. 
Remove capscrews and lift off filter head to vent suction 
line. 

Note: Check valves are located In hydraulic tank return 
lines to prevent tank from draining. Filter head must be 
vented to prevent hydraulic oil from siphoning out. 


Venting Suction Line 
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Steering Valve and Column Mounting 


4. Clean area around steering valve and hose 
connections. 


5. Disconnect hoses from steering valve. Plug hoses 


and valve fittings and tag hoses with position for easier 
assembly. 


8. Remove valve mounting bolts and remove valve 
assembly. 


7. Reverse procedure for reassembly. 


K300 
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Steering Valve 


DEE GEROTOR SET 


SPACER 


GEROTOR SET 


END CAP 
CAP SCREW 


CAP SCREW 


| PLUG 
BALL 


| PA SPRING 
n Pd 


CONTROL SPOOL 


CENTERING PIN 


CONTROL SLEEVE 
VALVE HOUSING 


Steering Valve Assembly 
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МО. 7204 
SERVICE 
INFORMATION 
ORBITROL 


ORBITROL SERVICE MANUAL 


MODELS: 


U(X)2-01 
U(X)2-11 
W(X)2-01 
W(X)2-11 
U(X)-2 
W(X)-2 


ORBITROL® 
SERVICE 
MANUAL 


MODELS: ae 


Your ORBITROL power steering control has been 
designed and manufactured with the greatest care to 
sustain all parts in peak operating condition throughout a 
long period of trouble-free service. As are many hydraulic 
components the ORBITROL is continuously lubricated by 
the fluid which is used to power the system. A good 
selection of adequate materials allows the unit to function 
well over a wide temperature range. 


The ORBITROL is specifically designed for use with 
automatic transmission fluid, Type A. All standard units - 
unless otherwise specifically ordered - have synthetic seals 
which are compatible with ATF-A at temperatures up to 
over 200 F. 


A normal periodic functional check of the entire vehicle 
power steering system will generally be adequate to insure 
satisfactory service. The oil level of the reservoir that 
supplies the system is MOST IMPORTANT. If the oil level 
drops appreciably over short periods of use, it will be wise 
to search for a leak in the system. 


A black accumulation of dirt at a fitting can indicate a 
leakage point. If the fitting is taken apart to correct 
leakage, first - clean the area completely with a solvent- 
wetted cloth, steam clean, or otherwise clean off any debris 
from the 


RE 25,126 
RE 25,291 


immediate area and any dirt accumulation above the 
area so that contamination will not enter the system while 
the connection is open. Then be extremely careful to apply 
compound sparingly to the male fitting only. Do not let any 
compound enter an area in which it may be washed into 
the oil stream. 


WARNING 


Never use fluid system "пор leak' additives to 
attempt to seal fluid leakage. Many good automotive 
power steering systems have been ruined by such 
attempts. 


To continue the functional check of the system, turn the 
steering wheel through the full travel with the vehicle power 
on. Do this at engine idle and full throttle - with the 
machine standing still with the steered wheels on dry 
concrete and with the machine rolling slowly. Note any 
speed irregularities and sticky sensation. These may 
indicate dirt in the fluid. If under any of these conditions 
the steering wheel continues to rotate when started and 
released, a condition known as MOTORING exists. This 
may also indicate ditty fluid in the system. 


If a dirty fluid is suspected, clean or replace the filter 
element in the system. This is generally located in or near 
the pump or reservoir. There is по" filter in the ORBITROL. 
Drain 
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апа replace as much of the oil as possible; crank the pump 
over by hand to exhaust oil from it and swing the cylinder 
through a full travel; but do not forcibly rotate the 
ORBITROL steering wheel if a dirty fluid is suspected. 
Refill the system with clean oil, run the system briefly 
recheck and refill as necessary to obtain proper fluid level. 
Operate the system for a short time to determine whether a 
correction has resulted. It is sometimes less costly to rinse 
and reclean the system twice than to completely tear down 
and reassemble a unit and the clean fluid will definitely 
protect all of the components of the system. 


In the functional check, determine also that the 
actuating cylinder achieves full travel without hesitation. If 
the cylinder seems to pause in its travel while it should .be 
moving smoothly, this may indicate that it contains trapped 
air. In filling and refilling a system, it is sometimes 
necessary to lift the vehicle weight off the steered axle or 
to remove the cylinder and hold it in a position so that the 
ports are uppermost so that air will be bled back to the 
system reservoir and effectively exhausted from the 
system at the reservoir vent. During this inspection, 
determine that the mechanical or other limit stops at the 
axle are functioning properly. Proper wheel alignment is 
every bit as important on power-steered vehicles as on any 
other to insure satisfactory tire life and geometrically true 
steering. 


Inspect to insure that the system has adequate power. 
Some machines are designed so that they can not be 
steered unless they are rolling. Most, though, will steer 
completely while standing still on a smooth hard surface. If 
there is an indication of "hard-steering", this can indicate 
either a reduced oil flow to the control or a reduced system 
relief pressure. Adequate oil flow under all conditions can 
best be checked by timing the full travel of the cylinder with 
the steered axle unloaded and loaded. If there is a great 
difference at low engine and slight difference at high 
engine speed, this may indicate a defective pump drive. 
Adequate ой pressure can only be determined by 
connecting a pressure gage (2000 psi full scale 
recommended) at the pump outlet port or at the "IN" port of 
the ORBITROL. With the engine running at a medium 
speed, turn the steering wheel to one end of the travel and 
hold the cylinder at the travel limit briefly - just long enough 
to read the pressure gage. Never hold a system at relief 
pressure for more than a few seconds at a time. Longer 
operation at relief pressure can overheat most systems 
quite rapidly. The pressure relief valve is a protection for 
all of the various parts of the steering system. There is no 
pressure relief in the ORBITROL. Power steering pressure 
relief valves are usually located in the power steering 
pump or flow control valve or very near the discharge line 
of either 


of these. Check or adjust to the vehicle manufacturer's 
recommended pressure setting. 


If the system is reported to operate extremely hot, 
connect a pressure gage as above and operate the engine 
at near full throttle. Rotate the steering wheel slowly in 
each direction and bring the wheel to the position that 
shows the lowest pressure reading. This places the control 
section of the unit in neutral. Then turn the steering wheel 
to a limit stop and hold it there for one to two seconds. 
Release the steering wheel gently and watch the gage. If 
the pressure does not drop to very nearly the same neutral 
pressure as measured when placing the control in neutral 
deliberately, a binding control shaft or dirt between the 
spool and sleeve of the control valve can be the cause of 
difficulty. 


If the reentering characteristic as measured above is 
erratic and if the control feels slightly sticky through most 
of the travel, apply the pressure gage in the "OUT" line of 
the ORBITROL. This return line pressure should be below 
30 psi during all periods of normal operation. Check this 
"downstream" line to insure that no fittings are obstructed. 
If the system uses a return line filter, as in many common 
power steering pump tank units, a higher return line 
pressure may indicate that the filter needs cleaning. 


If after the Inspections described, a functional 
difficulty Is Indicated in the ORBITROL, Char-Lynn 
Company maintains a complete service and repair 
department so that your unit, shipped to 15151 
Highway 5, Eden Prairie, Minnesota, and togged 
"Repair and Return," will receive prompt, skilled 
attention. 


If instead you need or wish to accomplish repairs within 
the unit, use the following procedure for disassembly, 
inspection and reassembly. 
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BEFORE YOU START... 


Before removing the ORBITROL from the vehicle, be 
certain that it - the entire area around it - and the 
connecting lines are cleaned free from dirt and 
contamination. If the vehicle must be moved while the 
steering control is off, you will need two 3/8 pipe elbows if 
the unit is connected with hose or four elbows and two 
close nipples if it is connected with tubing. Use the fittings 
to couple the "М" to the "OUT" line and the "L" to the "R" 
line when these are removed from the unit. If it is 
necessary to remove the steering wheel, make sure to use 
a wheel puller. Do not hammer the end of the shaft or the 
steering wheel nut because this disrupts the upper column 
bearing which is designed to allow the critical freedom 
required for satisfactory function. If you must use а 
hammer, order a spare bearing and snap rings first. 


On some machines it may not be necessary to remove 
the upper column. Remove the two mounting screws and 
lower the entire assembly far enough to provide access to 
the two screws which fasten the column to the lower unit. 


Observe the shaft area of the lower unit immediately 
upon removal of the column assembly. |f it shows an 
appreciably oil-wetted appearance this indicates that the 
shaft seal may have been leaking. 


If there is a functional problem or leakage at the control 
end of the unit only, the disassembly of the control end of 
the unit only will be required and it is generally advisable to 
leave the 7-bolted end assembled. 


If à complete tear down and reassembly of the unit is 
planned, clean all paint and surface contamination from the 
unit at points of separation. This is extremely important at 
the meter end of the unit so that no paint flakes or particles 
will enter these closely fitted parts as they are being 
reassembled. To clean the unit adequately, first plug all 
four ports, then wire brush around the meter area and rinse 
and blow away all surface contamination before any 
disassembly is begun. 


For any disassembly, an extremely clean bench area is 
necessary. Do not use shop cloths or cotton waste to wipe 
or clean the parts. The lint deposited by these can disrupt 
function or 


cause leaks. The clean inside surface of a corrugated 
container is frequently a very adequate assembly surface. 
Assembly is generally easier and more satisfactory with 
clean dry parts. After parts are rinsed clean in solvent they 
may be blown dry with an air hose or placed on clean 
paper towel to drain and air dry. 


If parts are thus prepared as they are removed, they 
are frequently ready for reassembly by the time they are 
needed. 


The following procedure applies to all units with 
Model numbers starting with U or W. They can be 
identified by a one-piece housing and a check hole 
plug with an O-Ring at about the middle of the 0.0. 
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DISASSEMBLY 


Place the unit in vise, control end up. Clamp across 
port surface and opposite side of housing lightly. Remove 
the two cap screws that fasten column to lower unit. 
Remove column and set aside. (Mark the two cap screw 
holes so that the ports will be in the proper direction when 
reassembled). Figure Nos. 1 - 2 - 3. 


Clampunitin vise across mounting plate edges with 
meter end up and remove 7 cap screws. Figure No. 4. 
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Remove control assembly from vise and check for free 
rotation of the control spool and sleeve parts with column 
shaft. Figure No. 7. 


Inspect mating surfaces for obvious leakage path, 
wear, seal condition. Figure No. 10. 


Remove cap locator bushing. Figure No. 11. 


Place clean wooden block across vise throat to support 
spool parts and clamp unit across port face with control end 
up. Remove and set aside four cap screws. Figure No. 8. 


Hold spool assembly down against block In vise and lift 
off end cap. Figure No. 9. 


Place housing on solid surface with port face down so that 
it can be held securely and remove spool-sleeve assembly 
from the 14 hole end of housing. Figure No. 12. 
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Ве extremely careful to prevent these parts from Up end the housing and tap slightly with butt of hand. 
binding as they are very closely fitted and must generally Hold check valve hole toward lowest corner and remove 
be rotated slightly as they are withdrawn. Figure No. 13. check valve seat, ball and spring. Figure No. 16. 


Using a small bent tool or wire, the check valve seal 
plug can be removed by pushing on it, reaching it through 
the "out" port. Do not pry against edge of hole in housing 
bore. Figure No. 14. 


In spool assembly, push the cross pin to loosen from 
spool sleeve assembly. Figure No. 17. 


Remove cross pin and set aside. Figure No. 18. 


Place housing in vise, control end up, and unscrew 
check valve seat with 3/16 hex wrench. Figure No. 15. 


Push inside lower edge of spool so that spool moves 
towards splined end and remove carefully from sleeve. 
Figure No. 19 and Figure No. 20. 


Push centering spring set out of spring slot in spool. 
Figure Nos. 21 and 22. 


At this point all parts have been disassembled and 
removed from the unit. Each should be rinsed carefully in 
clean solvent, even such exterior parts as all cap screws 
and all seals that appear to be reusable. If in doubt, 
replace with new seals. It is good service policy to replace 
all seals when unit is reassembled. They are available in 
kit form, Part No. 5140. Rinsing and cleaning can be done 
while other parts of the unit are being disassembled and 
parts can be set to dry on clean paper towel. The meter 
gear set must be disassembled and cleaned similarity. 


Inspect all moving surfaces to insure that they have not 
been scored or abraded by dirt particles or otherwise 
disrupted. Smooth burnished surfaces are normal in many 
areas. Slightly scored parts can be cleaned with 600 grit 
abrasive paper by hand rubbing only. 


To prepare all surfaces of the meter section for 
reassembly and insure that all edges of the parts are burr 
free, place a piece of 600 grit abrasive paper face up on an 
extremely flat, clean, hard surface. The surface to be used 
for this purpose should be as flat as plate glass or better. If 
the 600 grit paper is new it should first be rubbed down with 
a scrap steel part to remove sharp grit which would 
produce scratches. The ends of the star gear can be used 
for this purpose if necessary. Then both sides of the ring 
gear, both sides of the plate, the 14 hole end of the 
housing and the flat side of the end cap should be cleaned 


lightly. 
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Stroke each surface across the abrasive several times 
and observe the part. Figure No. 23. Any small bright 
area near an edge indicates a burr which must be 
removed. Hold the part so that contact with the abrasive is 
as flat as possible. (Do not push one edge down hard or 
the flatness 


will become rounded) Check each part after 6 to 10 strokes 
across the abrasive. After polishing each part, rinse clean 
in solvent and blow dry. Keep these parts absolutely clean 
until they are assembled. 


REASSEMBLY 


Place housing in vise with control end up. Protect 14- 
hole end as before, and clamp across port surface lightly. 
Drop check valve spring into check hole with large end 
down. Figure No. 24. 


Drop check ball into check hole and insure that it rests on 
top of the small end of the spring within the hole. Figure 
No. 25. Place the check valve seat on hex wrench and 
screw into threads within 
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check hole so that the machined counterbore of the check 
seat is towards the ball. Figure No. 26. 


Bring spring slots of both parts in line and stand parts 
on end of bench. Insert spring installation tool through 


. і . spring slots of both parts. Tool is available as Part No. 
Tighten check seat to 150 inch-pounds torque. Figure Мо. 600057. Position 3 pairs of centering springs (or 2 sets of 


27. Test check ball action by pushing ball with small clean з gach) on bench so that extended edge is down and 
pin Tor progr tur force. Ball need NOT be snug against arched center section is together. In this position, enter 


seat for proper function. one end of entire spring set into spring installation tool. 
Figure No. 30. 


Install spool within sleeve carefully so that spring slots 
of both parts will be at same end. Rotate while sliding 
parts together. Figure No. 28 and Figure No. 29. Test 
for free rotation. Spool should rotate smoothly in sleeve 
with finger tip force applied at splined end. 


Compress extended end of centering spring set and 
push into spool sleeve assembly withdrawing installation 
tool at the same time. Figure No. 31. 
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Center the spring set іп the parts so that they push Position the housing on a solid surface with the port 
down evenly and flush with the upper surface of the spool face down. Start the spool assembly so that the splined 
and sleeve. Figure No. 32. end of the spool enters the 14 hole end of the housing first. 

Figure No. 35. 


Be extremely careful that the parts do not cock out of 

Install cross pin through spool assembly. Figure No. position while entering. Push parts gently into place with 

33. slight rotating motion. Figure No. 36. Bring the spool 

assembly entirely within the housing bore until the parts are 
flush 


Push into place until cross pin is flush or slightly below at the meter end or 14 hole end of the housing. Do not pull 
the sleeve diameter at both ends. Figure No. 34. the spool assembly beyond this point to prevent the cross 
pin from dropping into the discharge groove of the housing. 
With the spool assembly in this flush position, check for 
free rotation within the housing by turning with light finger 
force at the splined end. Figure No. 37. 
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Hold the parts in this flush position and rest the 14 hole end 
of the assembly on the protective block on the vise throat 
and clamp lightly across the port face with the vise. 


It is good service policy to replace all seals when 
unit is re-assembled. They are available in Kit form 
Part No. 5140. 


Check the condition of the O-Ring seal on the check 
plug and replace it if necessary. Install the check plug in 
the check hole with a steady pressure while rocking it 
slightly so that the O-Ring feeds in smoothly without 
cutting. Figure No. 38.39. 


Position the cap locator bushing with large O.D. 
chamfer UP partly into end of housing. Figure No. 40. 
Insure that it seats against spool assembly flat and smooth 
by rotating with finger tips. 


Check the mounting plate and shaft seal carefully to 
insure that they are clean and in good condition. Insure 
that the mounting plate seal grooves are clean and smooth. 
Each of these seals is slightly larger than its seal groove so 
that they will be adequately retained in service. Push each 
gently into place and smooth down into seal groove with 
finger tip. Figure No. 41. 


NOTE: Quad ring shaft seal may be used to replace O- 
Ring shaft seal in early units and will function properly 
in original seal groove. 


Thin oil seal at exterior of mounting plate is a dirt 
exclusion seal and does not generally need replacement. 
If this is replaced it should be pressed into counterbore so 
that the lip is directed away from the unit. 


Place the mounting plate sub-assembly over spool 
shaft and slide down into place over cap locator bushing 
smoothly so that seals will not be disrupted in assembly. 
Figure No. 42. Align bolt holes with tapped holes. Be 
certain that the mounting plate rests fairly flush against end 
of housing assembly so that the cap locator bushing 
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is not cocked and install four mounting plate сар screws. Place the plate over this assembly so that the bolt 
Tighten these evenly and gradually to a torque setting of holes in the plate align with the tapped holes in the 
250 inch pounds. Figure No. 43. housing. Figure No. 46. Place the meter 


Reposition in vise and clamp across the edges of thé gear ring on the assembly so that the bolt holes align. 
mounting plate. Check to insure that the spool and sleeve Figure No. 47. 


are flush or slightly below the 14 hole surface of the control 
housing. Figure No. 44. 


Place the splined end of the drive within the meter 
gear star so that the slot at the control end of the drive is in 
alignment with the valleys between the meter gear teeth, 
Figure No. 48. Push 


Clean the upper surface of the housing by wiping with 
the back of a clean hand or the butt of the thumb. Clean 
each of the flat surfaces of the meter section parts as It is 
ready for assembly in a similar way. Figure No. 45. 
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the splined end of the drive through the gear so that the 
spline extends about one half its length beyond the meter 
gear star and hold it in this position while installing into the 
unit. Note the position or direction of the cross pin within 
the unit. Enter the meter gear star into the meter gear ring 
and wiggle the parts slowly in position so that the drive 
does not become disengaged from the meter gear star. 
Hold the plate and meter gear ring in position on the 
assembly while the star is being installed. Rotate the 
meter gearstar slightly to bring the cross slot of the drive 
into engagement with the cross pin and the splined end of 
the drive will drop down against the plate. Figure Nos. 49. 
- 50 - 51. 


WARNING: 


Alignment of the cross slot in the drive with valleys 
between the teeth of the meter gear star determines proper 
valve timing of the unit. There are 12 tooth on the spline 
and 6 pump teeth on the star. Alignment is exactly right In 
6 positions and exactly wrong In 6 positions, If the parts 
slip out of position during this part of the assembly, repeat 
until you are certain that correct alignment Is obtained. 
Figure No. 48. 


Place the spacer in position within the end of the 
meter gear star. Figure No. 52. (No spacer used on B 
size displacement units), If the spacer does not drop flush 
with the gear surface, the drive has not properly engaged 
the cross pin - RECHECK. Place the meter end cap over 
the assembly and install two cap screws, finger tight, 


to maintain alignment of the parts. Figure No. 53. Install 
all seven cap screws and bring them gradually 
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апа evenly to 150 inch pounds torque. Figure Мо. 54. 


Check the condition of the column assembly, clean it, 
and replace on the unit with two cap screws oriented as 
before. Rotate the steering shaft while bringing the 
surfaces into contact to allow splines to engage. Figure 
No. 55. If in 


doubt, follow the orientation as shown. Tighten cap screws 
to 280 inch pounds. Figure No. 56. 


The unit is now ready to be returned to service. 


To service earlier units, follow a similar procedure. In 
units with a hat-shaped check plug, use gasket No. 20911 
between the housing and the mounting plate. Insure that 
each part is smooth and clean by rubbing on 400 grit 
abrasive paper before cleaning for reassembly. 


In units which have thin plastic gaskets at the meter 
section seams a gasket MUST be used at each side of the 
ring gear unless the entire gear set is replaced. 
Replacement gear sets are sized so that the gasket should 
NOT be used. 
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ORBITROL COLUMN PARTS LIST 


MODELS: 


SCA, SCB, SCC, SCD, 
SCE, SCF, SCJ, SCK 


(-3) 


PAT. МО. RE 28,299 
РАТ: NO. RE 25,126 


21142.1 Terminal & Wire 
21142-2 | Terminal & Wire 
21138 Contact Insulotor 


Contact Spring 
Contact Wa sher 


Es „Snap Ring 

Retaining Ring 

Bearing Assembly 

Key, Woodruff, 7A " Dia. x 3/16” 
z 49-1 eeríng Shaft Assembly (Serrated) 
5249.2 Steering Shaft Assembly {Serrated) 
5249.3 Steering Shaft Assembly (Serrated) 
5259.1 Steering Shaft Assembly 
5259.2 Steering Shoft Assembly 
5260.1 Steering Shaft Assembly (Keyed) 
5260.2 Steering Shaft Assembly (Keyed) 
5260.3 Steering Shoft Assembly (Keyed) 
216 Contact R ing 

insulator, Contact Ring 

Tube & Fionge Assembly 

Tube & Flonge Assembi 
5246.1 Tube & Flonge Assembly 
5246-2 Tube & Flonge Assembly 
5246-3 Tube& Flonge Assembl 
21047.1 Screw, Cap, 3/8".16 NC x 3/4" 
21141 Hern Brush Assembly 
21173 Two-Wire Connector 


EIN Dim 
Screw, Self Topping, 10-32 NC x 1/4" 


x * Column length. (Nominal jacket length, See drawing.) 


ORBITROL STEERING COLUMN DISASSEMBLY 
Remove the snap ring from the column jacket. The shaft 
and bearing assembly can now be removed from the jacket 
by pushing on the lower end of the shaft. Do NOT use a 


* Denotes Parts for Models SCJ & SCK only (with horn wire). 


` hammer to pound the shaft free. When the shaft has been 


removed the beating and second retaining ring can be 
removed. Clean parts, replacing any that have been 
damaged and reassemble in the reverse order. 
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ORBITROL PARTS DRAWING 


Find port needed on drawing by item number. Order quantity | 


needed by part number for your specific model Orbitrol. 
DESCRIPTION 
PART See parts drawing 
NO. Order by port number NOT item number. 
ые эш 
EX 


Drive 
.Drive 


858 Spacer 
Spacer 
[ 20641 | Spacer 
Spacer 
Spacer 
| 622 | Spacer 

Plate 
Gerotor Set (.37 Th) 


|594 | 
| 1065 | Сегоюг Set (52 Th) 
| 42 | Gerotor Set (86 Th) 


609 Gerotor Set (1.25 Th)... 
612 Gerotor Set (1.50 Th) 
21176 | 


Gerotor Set (2.00 Th) 
21176 Сор, End 

Screw, Сор, 12 Pt. Hd. 4-20 NC x 1% 

| 210453 | Screw, Cap, 12 Pt. Hd. 14-20 МС x 1% 

Screw, Cap, 12 Pt. Hd. 4-20 NC x 2% 

| 21045-9 | Screw, Cap, 12 Pt. Hd. 4-20 NC x 1% 

Screw, Cap, 12 Pt. Hd. 4-20 NC x 2% 

Screw, Cap, 12 Pt. Hd. 4-20 NC x 2% 

Screw, Cap, 12 Pt. Hd. V4-20 NC x 3% 

| 21045-19 | Screw, Сар, 12 Pt. На. 14-20 МС х 37» || 
Housing, Valve (Not Sold Separately) =: = 
Housing, Valve (Not Sold Separately) 
Housing, Valve (Мо! Sold Separately) 

176 | 15006 | Seal, O-Ring 7/16 OD x 1/16 Sec 

Plug, Sea! 

Seat, Check 

[ 31 | 194 | Ball, Steel, и Dio. _ 

| 12 | 857 | Spring, Compression |... 

| 849 | Sleeve, Control (Not Sold Separately) "^ 

Sleeve, Control (Not Sold Separately): : 

| 14 | 370 Spring, Centering но ао 

| 15 | 15 Pin, Centering 

| 850 | Spool, Control (Not Sold Separately) 


PARTS INTERCHANGEABILITY [ 5128 | Spool, Contro! (Not Sold Separately) 
г | 5365 | Spool, Control (Not Sold Separately) 

FORMER MODEL NUMBER NEW MODEL NUMBER рока Са 

уз UB- 01 847-2 Control Parts Assy 

YB UB - 11 | 21118-1 | Control Parts Assy 

WB WB-11 | 21118-2 | Control Parts Assy 

Uc UC - 01 Control Parts Assy 

ҮС UC - 11 [-18 | 20783 | Seal, O-Ring L15716 OD x 3/32 Sec. 

wc WC - 01 | 19 | 846 | Bushing, Cap Locator | 

UE UE - 01 | 20 | 20599 | бесі, Quad Ring 1- 5/16 OD x И Sec. 

ка - [-21 843] Plate, Mounting... 

мо БЕ [722 | —844 | Seal, Oil. па OD x TID AUR 

UX UK - 01 Г 23 | 21046-1 | Screw, Cap, 12 Pt. На. 5/16-18 NC x % „... _ 

- 01 она sme ———— 

YK UK -11 Г | 5140 L Sea! Kit (1 each 844, 20559. 15006 and 20783 

WK WK - 01 

UM UM - 01 

ум UM - 11 


Prices subject to change without notice. 
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NSS—See Мо. 847-1 (Нет 17) 
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NSS. Not Sold Separately 
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STEERING WHEEL DOES NOT CENTER 


NO RESPONSE WHEN STEERING WHEEL IS 
TURNED SLOWLY 


SLOW OR HARD STEERING 


WRONG RESPONSE TO STEERING WHEEL 


CONTINUOUS STEERING WHEEL ROTATION 


NO RESPONSE 


Trouble Shooting 


Binding In linkage valve | Re-align 
Broken centering springs Replace spring (see page 11 


Dirt in system Drain, flush and refill with clean 
oil (see page 3 


Trouble In lines or filter 


Lines hooked up to wrong | Reconnect 
ports. 


Orbit gear misaligned Realign (see page 14 
Dirty fluid Drain, flush and refill 
Replace (see page 11 


Input linkage is binding Re-align 


Burr on sleeve or spool Repair (see page 9 
Sleeve and spool locked Disassemble, repair or replace 


Check and correct 
Hose or filter clogged Check and correct 


Relief valve stuck Drain flush and refill 


Form No. 7-204-16 
Supersedes No. 7-201-64 


STEERING PUMP 


REMOVAL: 

1. Park machine on level surface, lower blade and 
set parking brake. 

2. Remove top bulkhead cover and rear floor plate. 

3. Clean all dirt from around hydraulic tank filter 
head. Remove cap screws and lift off filter head to vent 
suction line. 


Note: Check valves are located in hydraulic tank return 
lines to prevent tank from draining. Filter head must be 
vented to prevent hydraulic oil from siphoning out. 


ЕҢ ТЕЙ HEAD 


» 


Venting Suction Line 


4. Disconnect and cap hydraulic hoses at the pump. 

5. Remove pump mounting bolts and remove pump 
assembly. 

INSTALLATION: 

1. Before installing steering pump, check condition 
of splines on drive gear. 

2. Clean pump mounting surface and install new 
gasket on pump mounting face. 

3. Install pump and mounting bolts (refer to 
TORQUE SPECIFICATIONS CHART). 

4. Reconnect hydraulic hoses except pump inlet 
hose. 

5. Fill hydraulic pump with clean hydraulic oil (refer 
to LUBRICANTS SPECIFICATION CHART) and 
connect inlet hose to pump. 

6. Remove steering relief valve cap and back off 
adjusting screw. 
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Back Off Pressure Adjusting Screw 


7. Refill hydraulic tank to proper level with clean 
hydraulic oil (refer to LUBRICANTS 

SPECIFICATION CHART). 

8. Start engine and idle for three minutes. During 
this break in period, the steering pump should run free 
and not develop an excessive amount of heat. 

9. After it has been determined that the pump is 
operating properly, the steering system pressure should 
be adjusted (refer to STEERING SYSTEM PRESSURE 
TESTING AND ADJUSTMENT). 

10. Install top bulkhead cover and rear floor plate. 


Steering Pump Assembly 


K300 


STEERING PUMP: 


REF REF. 

NO. DESCRIPTION NO. DESCRIPTION 

1 Body, Steering Pump 8 Washer 

2 Pin, Dowel 9 Gear, Driven 

3 Cover, Front 10 Gear and Shaft, Drive 
4 Seal, Shaft 11 Seal, Body 

5 Washer 12 Plate, Wear 

6 Screw, Socket Head 13 Seal, Wear Plate 

7 Screw, Socket Head 14 Seal, Rubber 


214 13 12 11 10 9 


Steering Pump Assembly 


K300 60-5.2 Rev. 760502 


STEERING PUMP: 


DISASSEMBLY: 


The following instructions will cover the disassembly of 
the steering pump assembly after the unit has been - 
removed from the machine. Disassemble the pump па 
clean, dust-free environment. Clean outside of pump 
with a good grade solvent and dry thoroughly. 


4. Remove the port cover thrust plate and check 
condition. 


1. Center punch mark side port cover with pump 
body for proper alignment on assembly. 

2. Secure pump body In а vise, loosen and 
remove side port cover mounting bolts. 


Note: Be careful not to mar any machined surface. 
Remove all burrs. 


Thrust Plate Removal 


5. Remove drive and driven gear and inspect for 
excessive wear. 


3. Remove the side port cover and inspect for 
wear or scoring, 


Drive and Driven Gear 
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STEERING PUMP: 


9. Install new seal rings on assembly. 


6. Remove body wear plate and check condition. 


7. Inspect pump body for wear and scoring. If Seal Ring Replacement 
gear contact wear exceeds .005 inch (0,127 mm) on 
inlet side, replace body. | 10. Reverse procedure for installation. Torque 
8 Install all new seals when overhauling pump side port cover bolts evenly to 20 to 25 ft-Ibs (2,8 to 3,5 
Lightly oil seals before installation. Install new seal in m-kg). 


the body for the drive gear. 


Torque Mounting Bolts 
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STEERING RELIEF VALVE 


REMOVAL: 


1. Park machine on level ground, set parking brake 
and lower blade or bucket. 

2. Remove top bulkhead cover and rear floor plate. 

3. Clean all dirt from around hydraulic tank filter 
head. Remove capscrews and lift off filler head to vent 
suction line. 
Note: Check valves are located in hydraulic tank return 
lines to prevent tank from draining. Filter head must be 
vented to prevent hydraulic oil from siphoning out. 


Venting Suction Line 


4. Disconnect and cap hydraulic hoses at the 
steering relief valve. 

5. Remove valve mounting bolts and remove valve 
assembly. 


INSTALLATION: 
1. Before installing steering relief valve, remove 
valve cap and back off adjusting screw. 
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2. Install valve and mounting bolts (refer to 
TORQUE SPECIFICATIONS CHART). 

3. Reconnect hydraulic hoses and fill hydraulic tank 
with clean hydraulic fluid (refer to LUBRICANTS 
SPECIFICATION CHART). 

4. Test and adjust the steering. System pressure 
(refer to STEERING SYSTEM PRESSURE TEST). 

5. Install top bulkhead cover and rear floor plate. 


Steering Relief Valve 


DISASSEMBLY AND ASSEMBLY: 


1. With valve secured in a vise, remove cap, 


adjusting screw, pilot spring and poppet. 
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STEERING RELIEF VALVE: 


REF. REF. 
NO. DESCRIPTION NO. DESCRIPTION 

1 Housing, Relief Valve 10 Spring, Pilot 

2 Seal, Relief Body 11 Screw, Adjusting 
3 Washer, Back Up 12 Gasket, Cap 

4 Ring, Retaining 13 Cap 

5 Cylinder 14 Body, Relief 

6 Piston 15 Seal, Relief Body 
7 Pin, Wire 16 Washer, Back Up 
8 Spring, Piston 17 Seal, Body 

9 Poppet 


ВЕЕР VALVE 
нон АЗУ 


^ s з 7 
2. Remove body and inspect seal rings. 
3. Remove piston spring and piston and cylinder 
assembly. 

4. Check condition of all valves and seats and 
inspect for signs of wear. 

5. Reverse procedure for installation. Replace seal 
rings on assembly. 

6. After valve is assembled, back pressure 
adjusting screw off to prevent excessive system 
pressures when valve is replaced on the machine. 
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HYDRAULIC CYLINDERS 


MAINTENANCE: 
REMOVE DEBRIS FROM AROUND DOZER 
CYLINDER daily to avoid damage to cylinder rod. 


CHECK CYLINDERS FOR LEAKAGE every 100 hours. 
Excessive leakage may require seal replacement. 


STEERING CYLINDER REMOVAL: 

1. Park machine on level ground, set parking brake 
and lower blade. 

2. Secure steering wheel so that valve cannot be 
opened, as this would result in loss of hydraulic fluid. 

3. Remove front and rear floor plates. Remove 
engine side guards. 

4. Disconnect all steering hoses at the cylinder and 
cap. 

5. After removing cotter pin, remove steering cylinder 
clevis pins. 

6. Remove cylinders from machine. 

7. Reverse procedure for installation. 


DOZER CYLINDER REMOVAL: 

1. Park machine on level ground, set parking brake 
and lower blade. 

2. After removing cotter pin, remove lower cylinder 
clevis pin. 

3. Retract dozer cylinder shaft. 

4. Secure dozer control lever in HOLD position so 
that valve cannot be opened, as this would result in loss 
of hydraulic fluid. 

5. Disconnect and cap dozer cylinder hoses. 

6. Sling cylinder and remove upper cylinder cotter 
and clevis pin. 

7. Reverse procedure for installation. 


TUBE & BASE ASSEMBLY 

йе 
PISTON 
LOCKNUT 


STOP TUBE © 
(Steering Cylinder Опіу) S 


9 

5” N piston 
< ъл 

E 


в.” 


AES CYLINDER HEAD 


Hydraulic Cylinder 


SEAL REPLACEMENT: 

1. After removing cylinder from machine, drain oil 
and secure on bench. 

2. Using proper wrench, loosen head of cylinder. 


K300 


Removing Cylinder Head 


3. Remove piston and piston shaft from cylinder 
tube. 


4. Inspect cylinder tube, shaft and head for scoring 
or pitting. 

5. Remove nut on end of piston shaft and remove 
piston from piston shaft. 


Removing Piston Shaft End Nut 
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HYDRAULIC CYLINDERS: 


9. Oil new seals, packing and cylinder tube liberally 
before installing-piston into tube. 


Piston and Piston Shaft 


95- Remove all packings Sgal and 0.1095: 10. Install cylinder head and piston on piston shaft 


and torque to 700 ft-lbs (97 m-kg). 
Caution: Care must be taken when installing piston in 
cylinder tube, that piston packings are not damaged. 

11. Tighten cylinder head securely and cap the 
cylinder parts. Cylinder may now be reinstalled on 
machine. 


7. Clean all seal and packing grooves and wash all 
parts in clean solvent. 

8. Replace all seals and packing from available seal 
kit. 


Note: For easy seal replacement, place all seals and 


НАТА ae Piston Shaft Seal 
packing in warm water to eliminate excessive stretching. 


Cylinder Head Seals Piston Seals 
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HYDRAULIC TANK 


MAINTENANCE: 


CHECK HYDRAULIC TANK LEVEL dally with machine 
level, blade lowered and engine off. The level gauge is 
mounted on the forward surface of the hydraulic tank on 
the operator's left. Refill as necessary, adding proper 
fluid (refer to LUBRICANTS SPECIFICATION CHART). FILTER HEAD BEAL 


FILTER HEAD 


CONICAL SPRING 
STEM ОАР 
SPACER = VALVE GUIDE 


RETAINER ( NUT 


VALVE QUIOE RUBBER SEAL 


FILTER ELEMENT — PILTEA $TRAINER 


ЧСЕМЕКТ GASKET 


Hydraulic Oil Level Gauge 


CHANGE HYDRAULIC FILTER every 200 hours. 

1. Clean all dirt from around filter head, remove 
capscrews and lift off head. 
Caution: Care must be taken to replace all parts 
in proper sequence. 

2. Remove coil spring and filter by-pass valve 
assembly. 


Removing By Pass Valve Assembly 
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HYDRAULIC TANK: 


3. Remove filter element and check for foreign 
material. 


Installing Filter Element 


4. Remove filter strainer. Wash all parts in clean | CLEAN FILLER-BREATHER CAP STRAINER every 200 
solvent and dry with lint-free cloth. hours with hydraulic filter change. Remove filler cap and 
mounting bolts securing filler flange. Remove strainer 
and wash in clean solvent. Blow dry and replace. 


FILLER CAP 
5. 


BAYONET PLATE 


“CAP GASKET 


5. Install strainer, new filter element and O-rings. 

6. Install by-pass valve assembly and replace О ring 
on filter head. 

7. Place coil spring on filter head with large coil p 
against the head. CAP GASKET 

8. Carefully place filter head and spring In housing. 
Care should be taken that spring Is sitting properly on by- 
pass valve. 

9. Install capscrews In filter head and torque to 20 ft- | 
lbs (2,8 m-kg). Hydraulic Oil Filler Cap 
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HYDRAULIC TANK: 


DRAIN AND CLEAN hydraulic tank every 400 hours. 
1. Park machine on level ground, set parking brake 
and. lower blade. 


2. Drain hydraulic oil into a 50 Imp. Gallon (60 US 
gal/220 liter) container. 


3. Remove hydraulic tank clean-out cover located 
low on engine side of tank. 


4. Clean out all foreign matter and flush with clean 
hydraulic fluid. 

5. Replace clean-out cover using new gasket. 

6. Change hydraulic filter element and clean filler 
breather cap. 

7. Refill tank with clean hydraulic fluid (refer to 
LUBRICANTS SPECIFICATION CHART). 
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HYDRAULIC TANK REMOVAL: 

1. Park machine on level ground, lower blade, апа 
place dozer control lever in HOLD position. Block 
machine. 

2. Drain hydraulic tank. 

3. Remove air cleaner hood and cap air inlet tube. 

4. Remove hood, rear floor plate and bulkhead 
plate. 
5. Disconnect parking brake cable at lever end. 

7. Disconnect transmission control cables at the 
levers. 

8. Disconnect all hoses from the control valve, 
except the return line to tank. 


CLEAN OUT COVER. 


9. Disconnect suction line from bottom of tank. 

10. Remove hydraulic tank mounting bolts and lift off 
tank, complete with control valve. 

11. Reverse procedure for installation. Refill the tank 
with clean hydraulic oil (refer to LUBRICANTS 
SPECIFICATION CHART). 
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BRAKE CONTROL 


MAINTENANCE: 
CHECK MASTER BRAKE CYLINDER FLUID LEVEL 
every 50 hours by removing cover on rear floor plate. 


Note: Use transmission fluid only [refer to LUBRICANTS 
SPECIFICATION CHART]. 


Master Brake Cylinder Access 


ADJUSTMENT can be made on the brake control lever by 
adjusting the clevis and clevis lock nut. 


MASTER BRAKE CYLINDER REMOVAL: 

1. Park machine on level surface, set parking brake 
and lower blade. 

2. Remove rear floor plate. 

3. Disconnect and cap transmission brake hose at 
the master cylinder. 

4. Disconnect brake pedal pushrod. 

5. Remove master cylinder mounting bolts and 
master brake cylinder. 

6. Reverse procedure for installation. 


Master Brake Cylinder Mounting 
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BRAKE CONTROL: 


RELIEF VALVE ASSEMBLY RELIEF VALVE ADJUSTING SCREW | 
METERING NEEDLE RELIEF VALVE SPRING FILLER PLUG 
RELIEF VALVE PISTON ASSEMBLY 


s= FILLER PLUG 


R.V. CHECK DISC SPRING RELIEF VALVE BODY 
GASKET 


DISC SPRING COTTER PIN 


END PLUG 
\ | FILLER PLUG 
CHECK VALVE SEAT | ASSEMBLY 


CHECK VALVE SECONDARY CUP 


CHECK VALVE SPRING LOW PRESSURE CUP 2 = 2 FILLER PLUG 


END PLUG GASKET LOW PRESSURE PISTON 


PRIMARY RETURN SPRING 
den пня ДЛЯ | 
SECONDARY RETURN SPRING 


HIGH PRESSURE CUP CYLINDER HOUSING 
HIGH PRESSURE PISTON 
END PLUG SEAL 


Master Brake Cylinder Assembly 
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Relief Valve Removal 


DISASSEMBLY: 

1. Place master cylinder іп а vise in horizontal 
position. 

2. Remove the cover plug, then remove the relief 
valve by turning it counter-clockwise. The valve cylinder 
is slotted on the top edge to fit a wide screwdriver. 


End Plug Removal 


3. Remove the end plug. This nut is under spring 
pressure. The high pressure piston, end plug gasket and 
check valve assembly should "pop" out on the release of 
the end plug. 

4. The low pressure piston may be removed by 
pushing the piston through the cylinder from the pushrod 
end. 
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| BRAKE CONTROL: 
High Pressure Piston Removal 


Low Pressure Piston Removal 


ASSEMBLY: 

1. Place the cylinder in horizontal position in a vise. 
Note: To prevent damaging the cups, be sure to lubricate 
the high pressure, low pressure and secondary cups with 
transmission fluid [refer to LUBRICANTS 
SPECIFICATION CHART. 

2. Replace the low pressure piston. 

3. Replace first the small and then the large return 
springs. 

4. Insert the inside end plug gasket. 

5. In order to properly assemble the unit, it is 
essential to push the low pressure piston forward about 
11/2 inches (4 cm) from the pushrod end with a rod or 
screwdriver and to hold the piston in this position until the 
high pressure piston has been installed. 
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High Pressure Piston Installation 


6. While holding the low pressure piston in position, 
enter high pressure cup into the low pressure piston. At 
this time, force the piston into the cylinder so that the 
base of the high pressure piston seals on the inside 
gasket. This operation will have to be performed under 
spring pressure because it is necessary to hold the low 
pressure piston forward in order to ensure proper entry of 
the cup. 

7. Release the pressure of the screwdriver or rod 
against the pushrod end and at the same time apply 
enough pressure against the base of the high pressure 
piston so as to prevent the high pressure cup from coming 
out of the high pressure cylinder. 

8. Insert a rod or screwdriver into the relief valve 
opening and pry it sideways against the high pressure 
piston with enough force to prevent the assembled parts 
from moving out of position. 


9. While holding the parts in position with the rod or 
screwdriver, replace the outside gasket and rubber seal. 
Place the retarding 
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BRAKE CONTROL: 


valve assembly into the end nut and screw the end nut 
tightly into the master brake cylinder. 

Note: И is very important that the end nut be drawn т 
tightly. 


End Plug Installation 


PRESSURE BLEEDING INSTRUCTIONS: 

1. Pressure bleeding is performed when master 
brake cylinder is mounted on machine апа fully 
connected. There must be at least 1/32 inch (1 mm) play 
between power cylinder piston and pushrod. 

2. Fill reservoir with proper transmission fluid (refer 
to LUBRICANTS SPECIFICATION CHART). 

3. Check that all fittings are tight to avoid leakage. 

4. Open bleeder screw on transmission brake, 
depress brake pedal and hold’. 

5. Tighten bleeder screw and release pedal. Repeat 
until all air is removed. 

6. Recheck brake fluid 


cylinder level. 
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PARKING BRAKE 


When the parking brake is engaged, the fuel solenoid shut MAINTENANCE: 

off is activated. The engine will turn over but will not start. 

ADJUST PARKING BRAKE LEVER every 200 hours or as 
required by rotating lever handle or by adjusting parking 
brake cable. With the lever in the released position, minor 
adjustment of slack can be made by turning acorn on end 
of handle clockwise as shown. Further adjustment if 
required, can be made at the cable clevis. 


Parking Brake Adjustment 


Parking Brake Cable 
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STEERING COLUMN REMOVAL 


1. Park machine on level ground and lower blade to 
ground level. 


2. Remove horn wire contact plate on lower end of 
column. Remove horn button and base plate assembly. 


3. Loosen steering wheel nut until It Is flush with top 
of steering shaft. 


4. Install steering wheel puller to loosen wheel from 
shaft splines. 


5. Remove puller, shaft nut and lift off wheel. 


6. Remove steering column mounting bolts and move 
orbitrol valve to one side. 


Steering Valve and Column Mounting 


7. Remove the snap ring from the column jacket. 
The shaft and bearing assembly can now be removed from 
jacket by pushing on the lower end of the shaft. 


Note: Do not use a hammer to pound the shaft free. 


8. When the shaft has been removed, the bearing 
апа" second retaining ring can be removed. Clean а! 
parts, replacing any that have been damaged. 


9. Reverse procedure for Installation. 


DESCRIPTION 
Terminal and Wire, Horn Button 
insulator, Horn Button Contact 
Spring, Contact 
Washer, Contact 
Ring, Retaining 


DESCRIPTION 


Ring, 8nap 

Bearing Assembly 
Steering Shalt Assembly 
Ring, Contact 

Insulator, Contact Ring 


Tube and Flange Assembly 
Connector, Wire 
Terminal, Wire 


Steering Column Assembly 
K300 
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CONTROL LEVERS 
MAINTENANCE: 


CHECK AND ADJUST ALL CONTROL LEVERS, 
LINKAGES AND CABLES every 400 hours or as required. 
inspect and lubricate all mechanical controls to make sure 
they are In good operating condition. Adjustment can be 
made at the cable clevises. 


Rev. 760501 K300 


70-4.1 


CONTROL LEVERS: 


K300 Rev. 760501 
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ELECTRICAL 


ELECTRICAL 


CONTENTS: 


Electrical Maintenance 
Console Wiring............................ 
Engine Wiring.............................. 
Wiring Schematic ........................ 
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Control Console 


MAINTENANCE: 


CHECK BATTERIES and connections every 50 hours. 
Terminals should be clean and tight and electrolyte level 
with the base of each vent well. Add distilled water as 
required but NEVER add acid or electrolyte. To test the 
electrolyte solution, measure the specific gravity with a 
hydrometer. At 80"F (27°C) hydrometer' readings аге: 


1.250 - up fully charged 
1.225 - 1.250 full to half charge 
1.150 - 1.225 half to low charge 
1.000- 1.150 dead cell 

1.000 water 


Battery Connections 


K300 


ELECTRICAL 


To adjust hydrometer readings for temperature differences, 
subtract .004 (4 gravity points) from the specific gravity 
reading for every 10°F(5.5°C) the electrolyte temperature 
is below 80°F (27°C). The corrected reading is most 
important during cold weather. Test each cell in the same 
manner. If there is more than .050 (50 gravity points) 
variation between highest and lowest reading, replace the 
battery. If make up water is added, allow the battery to 
charge for 2 to 4 hours before taking hydrometer readings. 
If the battery requires cleaning, apply a solution of baking 
soda and water with a brush. Rinse the battery and tray 
with clean water and apply grease to terminals. 


Console Fuses 


INSPECT WIRING HARNESSES and connections every 
400 hours for loose or damaged connections, chafed wire, 
etc. 


FUSES: 
Machines are equipped with two 25 amp fuses mounted on 


the dash. There is also a 30 amp fuse self-contained in the 
light switch. 


Rev. 760501 


80-1.2 


ELECTRICAL: 


The parking brake switch is located in left side of hydraulic The transmission neutral switch is connected by the main 
tank beneath the parking brake lever. This switch activates wiring harness to the engine start switch and the starter 
the fuel solenoid shut off when the brake lever is in the switch relay. 

"APPLY" position. 


Console Gauges 
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ELECTRICAL: 
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ELECTRICAL: 


Console Area Wiring 


REF. 

NO. DESCRIPTION COLOUR GAUGE 
MAIN HARNESS 

11 Starter Switch -- Neutral Switch .................................... Blue 12 
12 Hour Meter - Engine Oil Pressure Әмйсһ.............а Yellow 12 
13 Engine Oil Pressure Gauge - Engine Oil Pressure Sender ........................... Black 12 
14 Trans. Oil Pressure Gauge - Trans. Oil Pressure Ѕепаег............................. Brown 12 
15 Light Switch - Rear Пцөһпів.....о.ло.леағғш White 10 
16 Warning Light Relay - Alternator....................... теа Red 12 
ALTERNATOR - AMMETER HARNESS 
22 Starter Switch - Айһетпаюг...........оллееицхееее Red 4 
23 Starter Switch - Аттетег............--ееееееыыыы Red 4 
24 Ammeter - Starter Switch Relay.................... sss Red 4 
FUSE HOLDER HARNESS 
25 Starter Switch - Ғивев............а..а нання Red 10 
26 Starter Switch - Warning Light Неау.......ооллллуүы ағы Red 14 
27 Cab Socket - Ғиве......лилиғмши еее. Red 12 
28 Fuse - Engine Oil Pressure Сацбде................ а ннеееененне Red 12 
29 Engine Oil Pressure Gauge - Trans. Oil Pressure Саиде............................. Red 12 
30 Trans. Oil Pressure Gauge - Light Әмйсһп..........м....40000002. Red 12 
HORN HARNESS 
31 Starter Switch - Handbrake бүлісһ......... етш Green 14 
32 Light Switch - Horn Неау.......ллиэнуее Red 14 
HEADLIGHT HARNESS 
36 Light Switch - Headlight ......... манна Black 14 
37 Headlight - Неаспа....... nnn Black 16 
MISCELLANEOUS 
41 Light Switch - Panel Пөт..ә....... ааа Black 14 
42 Light Switch - Engine Oil Press Gauge Ш9ћ................................................ Black 14 
43 Light Switch - Ammeter Ііюті........... еее Black 14 
44 Light Switch - Trans. Oil Press Gauge Шћ................................................. Black 14 
45 Warning Light Relay - Warning Light ........... мона Black 14 
46 FUSES FUSE ыыы ERU А К ЧА ро ЗА АА ЗИ оро Red 12 
Rev. 760502 K300 
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ELECTRICAL: 
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о2о 
OD 
NEUTRAL SWITCH “ 
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ELECTRICAL: 


Engine Area Wiring 

REF. 

NO. DESCRIPTION COLOUR GAUGE 
MAIN HARNESS 
11 Neutral Switch.- Starter Switch .......... ииенененененене Blue 12 
12 Engine Oil Pressure Switch - Hour Меїег........... шини Yellow 12 
13 Engine Oil Pressure Sender - Englne Oil Pressure Gauge ........................... Black 12 
14 Trans. Oil Pressure Sender - Trans. Oil Pressure Gauge ............................ Brown 12 
15 Rear Light Harness - Light булісһ..2.2.......еаа-аә White 10 
lis Alternator - Warning Light Веіау............ оон Red 12 
17 Fuel Solenoid - Handbrake Switch... Green 12 
18 Starter Switch Relay -- Starter Ѕоіепоіа....................................................... Red 10 
19 Starter Switch Relay -- tarter бойепоіа..........л. Red 4 
20 Starter Switch Relay - Neutral бийсһ. о... Blue 12 
21 Starter Switch Relay - Engine Oil Pressure мн. Red 12 
ALTERNATOR - AMMETER HARNESS 
22 Alternator - Starter бүлісһ..........  ниеззе Red 4 
24 Starter Switch Relay - Аттевкег.......... еи Red 4 
DIODE HARNESS88 
38 Alternator - Engine Oil Pressure буйсһ....Л..Т...м.л..а04400. Red 16 
39 Alternator - Engine Oil Pressure Switch .......... анна Green 16 
REAR LIGHT HARNESS 
40 Rear Lights - Main Нагпезв..........ененнненененене Black 14 
MISCELLANEOUS 
47 Batteries - Ground .....ол.л.“.”.аивие,ехцхччичмми еккеееы Біаск 4/0 
48 Batteries - боепоа.........алмКиелхиаеееа Black 4/0 
49 Starter - 100] 0106 ИНИ Black 4/0 
Rev. 760501 K300 
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ELECTRICAL: 
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OPERATION MANUAL 


This manual contains complete information on components used in the manufacture of machine model КЗОО, serial 
number range 9001-9075. 


MODEL IDENTIFICATION 
The machine model and serial number appear on a metal plate attached to the left hand side of the rear frame, located 
directly below the operator station. 


MACHINE MODEL No. K 300 MACHINE SERIAL No. SPARE COPY 
ENGINE MODEL CATERPILLAR 3208 ENGINE SERIAL Мо. - - 
BOOK PART No. 3682 BOOK No. A101 


LOCATION OF SERIAL NUMBERS 


MACHINE: As described above and also stamped on the left rear frame structure, forward of 
the operator position, outlined in red. 


ENGINE: Right rear (lower) corner of engine. 
TRANSMISSION: Right front (lower) comer of transmission. 
AXLE: Centre of differential housing. 


PARTS ORDERING PROCEDURE 
1. The terms ‘right Папа" and Чен Папа’ when referring to a machine component are determined by sitting in the 
operator's seat and facing toward front of machine. 
2. Order parts from the BOMAG distributor in your territory. 
3. Always provide the model and serial numbers of the machine and /or assembly. 
4. Provide part number and complete description. 
5. Provide complete address of destination and specify clearly preferred shipping method. 
6. Confirm all telephone, telex or cable orders in writing. 
7. Engine parts should be ordered from the engine manufacturers’ authorized service dealers. 
8. Credit will not be allowed on parts unless they are returned to the BOMAG distributor from whom they were 
purchased. Distributors please refer to BOMAG 'Parts Return Policy’. 
. Claims for shortages or errors will not be considered unless such claim is immediately reported on receipt of goods. 
10. In the case of damaged items, a complete description of the damage is to be made by the carrier agent on the Bill of 
Lading whereupon full damage can be collected from the transport company. 
11. We do not accept liability for delay or damage to merchandise while in transit. Liability ceases once the shipment is 
accepted by the transportation company from whom receipt is received, acknowledging the good condition of the 
shipment when received by them. 


WARRANTY 


Important: K-300's supplied under contract number DSA 700-76-C-8075, 
Serial Numbers 9001 to 9200 are covered under the standard Warranty 
(following page) for a period of one (1) year in lieu of the six (6) month 
Warranty stated. 


FOREWORD 
MACHINE INTRODUCTION 


This OPERATION MANUAL contains operation 
instructions, and lubrication and maintenance 
information. Proper machine operation and 
maintenance are essential to its optimum life and 
performance. 


Your BOMAG K300 is ап all-purpose high 
performance earth compactor exhibiting man- 
euverability and stability to maximize high speed 
production. 


K300 


KOEHRING COMPANY certifies that new products sold by it are warranted to be free 
from defects in material or workmanship for a period of six (6) calendar months, 
or 1000 hours, whichever shall expire first, after date of delivery to the first user 
and subject to the following conditions: 


Koehring Company certifies their obligation and liability under this Warranty is 
expressly limited to repairing or replacing at Koehring Company's option, any parts 
which appear to Koehring Company upon inspectíon to have been defective in 
material or workmanship. Such parts shall be provided at no cost to the user, at the 
business establishment of the authorized Koehring Company distributor of the 
product during regular working hours. This Warranty shall not apply to component 
parts or accessories of products not manufactured by Koehring Company and which 
carry the warranty of the manufacturer thereof, or to normal. maintenance (such as 
engine tune-up) or to normal maintenance parts (such as oil filters). 


Replacement or répair parts installed in the product covered by this Warranty are 
warranted only for the remainder of this Warranty as if such parts were original 
components of said product. 


KOEHRING COMPANY MAKES NO OTHER WARRANTY, EXPRESS OR IMPLIED, 
AND MAKES NO WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY 
PARTICULAR PURPOSE. 


Koehring Company certifies their obligation under this Warranty shall not include 
any transportation charges, costs of installation, duty, taxes or any other charges 
whatsoever, or any liability for direct, indirect, incidental, or consequential damage 
or delay. If requested by Koehring Company, products or parts for which a warranty 
claim is made are to be returned transportation prepaid to the Koehring Company 
division from which product was originally shipped. Any improper use, including 
operation after discovery of defective or worn parts, operation beyond rated capacity, 
substitution of parts not approved by Koehring Company, or any alteration or repair 
by others in such manner as in Koehring Company's judgment affects the product 
materially and adversely, shall void this Warranty. 


NO EMPLOYEE OR REPRESENTATIVE 15 AUTHORIZED TO CHANGE THIS 
WARRANTY IN ANY WAY OR GRANT ANY OTHER WARRANTY UNLESS SUCH 
CHANGE 15 MADE ІМ WRITING AND SIGNED BY AN OFFICER OF KOEHRING 
COMPANY AT ITS HOME OFFICE. 


Koehring (U.S.A.) 
BOMAG Division 
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GENERAL SPECIFICATIONS 
K300 - Caterpillar 3208 


ENGINE 
Make / Моде]: € Caterpillar 3208 
Number Of Cylinders << аг... ананан prid ы а huayu hy дынын бый V-8 
n ——————— —Á— С О? 4.5" (114 mm) 
ЭОК: ——————Ó————MM——— о 5" (127 mm) 
DIiSplacemoent ОО О ОО Л О ЛУГ СО 636 си. Іп (10425 сс) 
A PORP M IEEE 210@2800 
IE Tro uror EE Pressure feed 
OTA EGLI ——————— 2.5 Imp. gal (3 US gal) (11,4 lit) 
Епегсарасп/ усы лара NL 66.5 Imp. gal (80 US gal) (302 lit) 
Медина ОИ ол ОНИЕ ОВАА УЛ УКЕ КИЛЕ ЕКЕ 1225 Ibs (558 kg) 
ELECTRICAL 
Bat[éry- u u Samy ma at Ba Re ae Two 12V-204 amp-hr 
Alternator................................... нан 12V-75 amp 
COOLING 
Аааа aaa au лыы t АА tte НЕН tt. Round tube, fin type 
Goolant: Gapacity see U U МИн 12.5 Imp. gal (15 US gal) (57 lit) 
Water Pump Сарасту.......... ға 60 Imp. gpm (72 US gpm) (273 lit min) 
По ol = eee erry е ИЛЕ лылы бореа Ко Мои ЈА иа а, нон К Centrifugal 
ЕЛІМЕ о О u u алын eM до ано ER АЛ он Belt 
schule ERE 22" (559 mm) 
ДАЙ [ЖИККЕ ККУУ st rt ev Lt А Blower - 4 blade 
FILTERS 
zen Replaceable cartridge 
Dig ELLE Replaceable cartridge 
TRANSMISSION: Oil. 2 522: 1:2 ean eevee e Tan ete eee ee Replaceable cartridge 
Hydraulic: Oil ЖОАН —————ÓÁ——— Replaceable cartridge 
FUG) ise alien ene ee Spin on cartridge 


TRANSMISSION .(with integral torque converter) 


Make) Sefl8S xo eser ДА ТЕ tein ede eee АА АА и И н ТЕЛ e Te Te veces Clark 28000 
Speeds -- Forward ............................... нан 3 
Reverse EE EHE EE 3 
(>ОПУЕПЕГЫ қор E IEEE A CLIE АК КО 13" SS 
System 011 Capacity .....о.л.мағжғееееа 8 Imp. gal (9.6 US gal) (36,4 lit) 
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SPECIFICATIONS: 


AXLES 

Make / Туре ......................................... Clark / Hypoid, outside planetaries 
Planetary Capacity (per planet) ............ 1.6 Imp. gal (1.9 US gal) (7,3 lit) 
Differential Capacity.............................. 3.2 Imp. gal (3.8 US gal) (14,5 lit) 

Total Lubricant per Axle ........................ 6.4 Imp. gal (7.6 US gal) (28,2 lit) 
DRIVELINES 

Маке-/-Туре: E нн Spicer Universal Joint 

SEZO S ——Á———— 1650 Series 

STEERING 

Маке. орат toute ees Char-Lynn 

TY DO aa а Ы Articulated, full hydraulic Orbitrol system 
Pump CapacityQ2800 АРМ................. 11.8 Imp. gpm (14.2 USgpm) (53.7 lit / min) 
THROTTLE 

кетте) ЕНЕТІНІ Mechanical linkage over cable 

BRAKE 

Туре ua a naha a еве Hydro-mechanical 

Cylinder Capacity ................................. 0.13 Imp. gal (0.16 US gal) (0,6 lit) 
FRAME 


Separate front and rear frames connected by a center joint assembly providing 80° articulated 
steering and 300 oscillation. 


WHEELS Front Rear 

Width conocerte nina. ee 38" (965 mm) 30" (762 mm) 
Drum Diameter . ................................... 48" (1219 тт) 48" (1219 тт) 
Outside Diameter ................................. 64" (1626 mm) 64" (1626 mm) 
Number of Teeth .................................. 100 80 

Total Вапа минна 360 Imp. да! (432 US gal) (1636 lit) 


SPREADER BLADE 


Control asus ылыы ыры сі Raise, hold, lower and float positions on lever 
уліп........лела 107.5" (2731 тт) 

HIG Nts a анаан menti 32.5"(826 тт) 

Depth Below Ground Level .................. 3.25" (83 mm) 

Height Above Ground Level .................. 36" (914 mm) 

Раде ES One piece, replaceable, self-sharpening 
K300 
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SPECIFICATIONS: 


CLEANER TEETH 

AIDC eds санады сменалық та мынан реа вив а Two-way, individual, adjustable, replaceable. 
ОПИС мыса мыса тын ыы тыры н Cast manganese steel mounted оп steel bars 
HYDRAULICS 

зубів Тура о wa us S Pa kau us SGS К О Ты Open center 

Ѕуѕіет:Сарасіту: EC LEER 48 Imp. да! (57.6 US gal) (218,2 lit) 

Dozer System Ргеззиге......инененененененни 1500 psi (10335 kPa) (105 kg / sq. cm) 
Steering System Ргевоте ........еаиш 2000 psi (13780 КРа1/3141 kg / sq. cam) 
Pump Capacity32800 ЕРМ.......... еи 30 Imp. gpm (36 US gal) (136 lit / rein) 
VEINE D D DUMP UD Gresen, double spool 

Steering Cylinder ....л....ллл nennen Two 3" (76 mm) x 23" (584 mm) stroke 
DozeriGylinder ул тан Qa тө а ня 4" (102 mm) x 23" (584 mm) stroke 


GENERAL DIMENSIONS 


Overall Length with Blade іп Top Position ........................................... 250" (6350 mm) 

Overall Length with Blade at Ground Level ......................................... 245.5" (6236 mm) 

Overall Width - Front ........................... a... 107.5" (2731 mm) 

ROSE ens nete наты тағылады АННЫ 98" (2489 тт) 

Height less У/іпівһесс.....ләхлееге 100.75" (2559 mm) 

Height with М/іпбвһііі ........еа” 121.5" (3086 mm) 

Wheelbase: iis: m ites УВО Rena 118" (2997 mm) 

Ground Сіеагапсе....оо.. лке» 19" (483 тт) 

Total Weight КОКК ОЛОК УЛУ СОЛО ЛОК ОТ 35,000 Ibs. (15876 kg) 

Steering Ag E аин P E PE EE Peri iusso 40°, left and right 

Oscillation Апде ........лжшишци”и»»ғә 30° 

Turning Radius лл Ұқ е 108" (2743 mm) to inside wheel 

SPEEDS 

Forward and Reverse - 15ї....................... 2.2.00 Шыт 3.5 MPH (5,63 km / hr) 
Пааа на ace tob ale 5.5 MPH (8,85 km / hr) 
SONG елшш АНАН 7.0 MPH (11,3 km/ hr) 

INSTRUMENTS 


Transmission Oil Temperature Gauge 


Alternator Warning Light 


Converter Oil Pressure Gauge Tachometer 
Engine Oil Pressure Gauge Hourmeter 
Engine Water Temperature Gauge Ammeter 


LIGHTING 

Double Seal Beams, Front and Rear 
Dash Panel Light 

Engine Oil Pressure Gauge Light 
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Ammeter Gauge Light 
Converter Oil Pressure Gauge Light 


100-3.3 


K300 


SPECIFICATIONS: 


MISCELLANEOUS ACCESSORIES 


оба съ были aula usia asua sb P ksi 


TOOLBOX ыы бары Ма сы suu a koi 


Air Filter Restriction Indicator 
Hydraulic Tank Level Gauge 
Fuel Tank Level Gauge 
Windshield 

Fan Guard 

Tow Hook 

Horn 


K300 


Heavy duty contoured foam rubber, with adjustable 
hydraulic suspension mechanism and seat belt. 
Locking tool box with grease gun and tool kit. 
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OPERATION 
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OPERATION 


Rev. 760501 


SAFETY PRECAUTIONS 


1. Do not operate machine unless completely familiar 
with controls and machine operation. Do not operate 
machine without properly functioning Instruments. 


2. Do по leave machine unattended with engine running. 
Always put gear levers In neutral position, lower blade, set 
parking brake and shut down engine before leaving 
operator's seat. 


3. Do not park or enter under machine with- out setting 
the parking brake. If on a grade, block the wheels. Connect 
safety links if engine is running. 


Safety Links Installed 


4. Make certain that no one Is In center Joint area 
between scraper bar and rear wheel before starting 
machine. Sound horn before moving machine. 


A WARNING 


NO SPACE FOR A MAN IN THIS AREA 
WHEN MACHINE IS TURNED. 

DO NOT STAND IN THIS AREA WHILE 
MACHINE IS RUNNING. 

USE SAFETY LINKS WHEN SERVIC- 
ING MACHINE. 


3245 


Center Joint Area Warning Plate 


K300 


5. Extreme caution must be used when backing up the 
machine to ensure that the path Is clear of personnel and 
equipment. Sound the horn before backing up. 


6. Keep hands, floors and controls free from water, 
grease and mud. 


7. Never get on or off the machine while In motion. 


8. Never adjust or lubricate machine while engine is 
running. If machine Is malfunctioning or awaiting service, 
tie red WARNING tag on steering wheel. 


9. Operate machine at speeds consistent with job 
conditions. Always give loaded equip- ment the right of 
мау. 


10. Do not use blade as а brake when going down a steep 
slope. 


11. Observe all caution and warning decals and plates 
attached to the machine. 


12. Ensure that machine Is clean of oil and Ignitable refuse 
at all times to reduce risk of fire. 


А CAUTION 


TO AVOID SERIOUS BODILY INJURY 
00 NOT RUN OR SEAVICE THIS MACHINE 
UNTIL YOU HAVE BEEN INSTRUCTED IN 
ITS OPERATION AND UNDERSTAND THE 
OPERATOR'S AND SERVICE MANUAL. 

IT IS THE USERS RESPONSIBILITY 

TO FOLLOW MANUFACTURERS 
INSTRUCTION ON MACHINE 

OPERATION, SERVICE & APPLICATION 
AND OBSERVE PERTINENT LAWS 

AND REGULATIONS 


SERIAL NUMBER релна | 


DO МОТ REMOVE THIS SIGN 


Operator's Caution Plate 
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INSTRUENTS AND CONTROLS 


It is essential that the operator become thoroughly familiar 
with all instruments and controls before operating the 
machine. The terms "right hand" and "left hand" when 
refer- ring to a machine component are determined by 
sitting in the operator's seat and facing toward front of 
machine. 


It is a good practice to observe gauges frequently. during 
machine operation. Do not operate machine if gauges are 
not functioning properly. 


Console Gauges 


INSTRUMENTS: 


ENGINE WATER TEMPERATURE GAUGE should 
register between 165°F/74°C and 195°/91°C under normal 
operating conditions. Engine coolant temperature must 
never exceed 200°F/93°C. If gauge reading exceeds 
195°F/91°, shut down and determine cause of overheating. 


ENGINE OIL PRESSURE GAUGE while engine Is at Idle 
(600 RPM) should read 10 to 25 psi (69 to 173 kPal 0,7 to 
1,8 kg | sq cm), With engine at rated speed (2800 RPM), 
gauge readings should be 45 to 75 psi (310 to 517 kPa 
13,2 to 5,3 kg/sq cm). 011 pressure readings should be 
made while engine Is warm. 

Warning: /f gauge falls to register within 15 seconds of 
starting, stop engine Immediately and determine cause. 


CONVERTER "ОЏТ" OIL PRESSURE GAUGE should 
register a minimum of 25 psi (173 kPa/,8 kg/sq cm) with 
transmission oil at 200°F/93°C, engine at 2000 RPM and 
trans- mission gear shift lever in NEUTRAL position 
Maximum pressure is not to exceed 70 psi (482 kPa/4,9 
kg/sq cm) with transmission oil at 
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200°F/93°C, transmission shift lever in NEUT RAL position 
and engine operating with no load at governed speed. 


TRANSMISSION OIL TEMPERATURE GAUGE should 
register between 180°F/82°C and 250°F/121°C. When 
temperature approaches upper limit, shift to a lower 
operating speed range. Transmission and torque converter 
oil temperature must not exceed 250°F 121°C. If 
overheating persists, shut down and determine cause. 


AMMETER should deflect slightly toward the negative 
during starting. With engine running and fully charged 
batteries, the ammeter should register at zero. A positive 
reading will occur if batteries are not fully charged. If a 
negative reading occurs, the red ammeter warning light will 
turn on. The ammeter warning light is activated if the 
engine is not running and the key is in the ACCESSORY or 
RUN position. The warning light will remain on after 
starting with engine at idle until throttle is depressed. If the 
ammeter warning light re- mains on, the operator should 
refer to TROUBLE SHOOTING GUIDE to correct mal- 
function. 


Control Levers 
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INSTRUMENTS SND CONTROLS 


TRANSMISSION OIL 


TEMPERATURE 
WARNING GAUGE 


LIGHT 


CONVERTER OIL ENGINE WATER TEMPERATURE 
PRESSURE GAUGE GAUGE 


PANEL LIGHT 
HOURMETER 


TACHOMETER 


ENGINE OIL 
PRESSURE GAUGE 


О 
SR CABIN 
SOCKET 
SAFETY AND 
OPERATING 
PLATE 
LIGHT SWITCH STARTER 


SWITCH 


Y THROTTLE PEDAL 
BRAKE PEDAL 


TRANSMISSION 
CONTROL 
LEVER 


e Forward 
Neutral 
! Reverse 


STEERING WHEEL 


PARKING BRAKE LEVER 
Apply • F 


Release 


SPEED RANGE LEVER 


1 3rd 
е 2nd 
| 

е 151 
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DECALS AND NAMEPLATES 


САН. РАТ. 9005,264 MODEL K300 0.5. РАТ. 49,071,060 


MACHINE ENGINE 
SERIAL No. SERIAL No. 


Decals and nameplates are used throughout the machine 

to give service or control instructions and aid in safe and 

efficient operation. The decal "WARNING - No space for a man in this area..." 
is located on both sides of the rear frame below the 

The operating instructions and safety precautions operator station. Personnel 

nameplate located on the left side of the control console 

should be read thoroughly before operating the machine. 


Further details are available in the OPERATION MANUAL. ( WARNING 


NO SPACE FOR A MAN IN THIS AREA 
WHEN MACHINE IS TURNED. 


DO NOT STAND IN THIS AREA WHILE 
MACHINE IS RUNNING. 

USE SAFETY LINKS WHEN SERVIC- 
ING MACHINE. 


3245 


Center Joint Area Warning Plate 


must stay out of these areas when engine is running. 
Safety links should be attached between front and rear 
frames when servicing the machine. 


The lubrication plate and machine Identification plate are 
located on the left side of the rear frame, directly below the 
operator station. The serial numbers are also stamped on 
the left side of the rear frame, below the control console. 


Other decals and plates are used to remind the operator of 
various safety and service instructions. 
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PRESTART AND STARTING PROCEDURE 


1. For first time starts after machine has been stored 
for a period of time, refer to OUT OF STORAGE 
SERVICE. 


2. Check all oil levels according to MAIN- TENANCE 
SCHEDULE. Check fuel level. 


3. Visually inspect machine for leaks or component 
damage. 
4. Remove safety links. 


5. Make certain that no one is in center joint area 
between scraper bar and rear wheel. 
6. Release handbrake. 


Note: The handbrake switch is connected to the fuel 
solenoid shut off. # the handbrake is 


not released, the engine will turn over but will 
not start. 

7. Place gear lever in neutral position. 

8. Depress throttle pedal. 

9. Turn key to START position. 

Caution: Do not crank engine more than 30 seconds 
continuously. 

10. After engine starts, release throttle pedal and check 
engine oil pressure gauge. If pressure is not indicated 
within 15 seconds, shut off engine and determine cause. 

11. Depress’ throttle pedal to deactivate ammeter 
warning light. 


COLD WEATHER STARTING 


The best aid for cold weather starting is proper 
maintenance. Check cooling system anti-freeze protection; 
keep batteries fully charged and properly serviced; and use 
an engine oil suitable for anticipated temperatures. 


If machine is not fitted with optional cold start- ing 


aid, the use of an ether spray or ether soaked rag may aid 
starting. 

Caution: Spray ether only while cranking engine. Do not 
inhale ether fumes. 

If machine is fitted with optional cold starting aid, activate 
pump while cranking engine. 


WARM-UP CHECKS 


Hold engine at idle speed for approximately two minutes 
after starting. Perform the following checks: 
. Engine oil pressure gauge 
. Converter oil pressure gauge 
. Transmission oil temperature gauge 
. Ammeter 
. Hydraulic oil level gauge 
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7. Fuellevel gauge 

8. Visually inspect machine for leaks 

9. Lights 

10. Horn 

11. Operation of controls 
Allow engine to reach operating temperature before 
operating machine. 
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PRELIMINARY OPERATING INSTRUCTIONS 


After engine has been properly warmed up and all service 
checks, completed, raise dozer to traveling position by 
pulling back dozer control lever to UP position. Place 
transmission forward-reverse control lever in desired posi- 
tion, 'F' forward ог "В" reverse, and place trans- mission 
speed control lever in first 1" gear and apply throttle. 


Gradually build up speed, shifting into a higher gear as 
required. The machine is equipped with a power shift 
transmission which means that the operator is able to shift 
to a higher speed range without slowing down. When 
rolling resistance is high or the machine is climbing an 
incline, a lower gear will often produce a higher speed. The 
operator will be aware of this if he notices a slowing down 
after shifting to a higher gear. 


The dozer blade on the K300 should not be used 


for excavating or heavy dozing of undisturbed soils. Its 
proper function is in leveling off irregularities in grade left 
by the earth-moving equipment and leveling piles of 
dumped fill material. The operator should level the fill at a 
constant speed, making it easier to achieve uniform 
compaction. The type of fill will deter- mine the speed at 
which it is spread. Sandy soil, for example, can be laid 
down at a faster rate than clay. Speed is also an important 
factor in the compaction process. Higher speeds result in 
higher impact forces and thus, greater compaction 
densities are achieved. 


In order to operate machine at maximum efficiency, 
maintain engine RPM above 2000, with transmission in 
appropriate gear. Observe gauges frequently during 
machine operation. Refer to INSTRUMENTS AND 
CONTROLS for normal gauge readings. Do not operate 
machine if gauges are not functioning properly. 


SHUT-DOWN AND PARKING PROCEDUERE 


It is important to idle an engine for 3 to 5 minutes before 
shutting it down to allow lubricating oil and water to carry 
heat away from engine components. Residual heat is very 
often the cause of engine damage. After idling the engine 
to reduce extreme temperatures, turn the ignition switch to 
the OFF position. 


Rev. 760501 


Put gear levers in neutral position, lower blade and set 
parking brake. 


In cold weather, care should be taken to avoid freezing 
machine in mud, dirt or snow. If wheels are not properly 
cleaned, built up material may harden and damage cleaner 
teeth when machine is moved. 
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STORAGE PROCEDURE 


STORAGE PROCEDURE 


If machine is to be stored for any period or indefinite length 
of time (MAXIMUM 6 months), perform the following 
service functions. 

1. Store machine in dry area with wheels on blocks 
and blade lowered onto blocks. Put gear levers in neutral 
position. 

2. Steam clean entire machine, paying special 
attention to engine and wheels. If wheels are not properly 
cleaned, built-up material may harden and result in broken 
cleaner teeth. 

3. Complete full maintenance checks. Include 
checking all fluid levels, coolant anti- freeze protection, 
grease all fittings, and lubricate control levers, linkages and 
cables. 

4. Drain any water from fuel system. Fill fuel tank to 
avoid formation of condensation. 

5. Operate engine until thoroughly warm. Stop 
engine, shut fuel tank drain cock and disconnect fuel lines 
to engine fuel filter and injector drain line. Fill two 
containers, one with diesel fuel (refer to LUBRICANTS 
SPECIFICATION CHART) and a second with preservative 
oil US Military Spec MIL-L 644 Type Р9. Pre- servative Oil 
to this specification is Daubert Chemical Co., Nox-Rust No. 
518 or equivalent. 

Start engine with fuel line to filter using diesel fuel with 
injector drainline flowing into same container. After engine 
is running smoothly, switch fuel line to container with 
preservative oil. Operate engine for five to ten minutes on 
preservative oil, then stop engine and reconnect fuel lines. 

Brush or spray rust preventive compound conforming to 
Type P-2, Grade 1 or 2, US Military Spec MIL-C-16173C 
on all exposed, unpainted engine surfaces. 

Spray lubricating oil into intake manifold while cranking 
engine slowly. 

Cover all engine openings with heavy paper and tape. 
Bar engine crankshaft two or three revolutions each three 
or four weeks. 

6. Set parking brake. 

7. Remove batteries; 
recharge every 6 months. 

8. Brush or spray rust preventive compound on 
chrome and polished surfaces - gauges, cylinder rods, etc. 

9. Remove key and close starter switch protector cap. 
Cover seat and entire operator station with tarp if available. 

10. Tag machine as "IN STORAGE" and include date. 


store іп warm place and 
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Protecting Dozer Cylinder Rod 


OUT OF STORAGE SERVICE 
To prepare a stored machine for service: 

1. Clean any accumulated dirt from exterior of 
engine. Remove covers and tape. 

2. Use suitable cleaner to remove rust preventive 
compound from engine and machine surfaces. 

3. Change engine oil and filter. 

4. Flush and refill cooling system. Use a suitable 
antifreeze with rust inhibitor added if required. Do not use 
antifreeze with antileak additives. 

5. Re-install and reconnect batteries. 

6. Complete full maintenance checks. Include 
checking all fluid levels, grease а! fittings and lubricate all 
control levers, linkages and cables. 

7. Bleed fuel system. Open fuel tank drain cock. 

8. Release handbrake. Start engine and warm up as 
recommended (refer to PRESTART AND STARTING 
PROCEDURE and WARM-UP CHECKS in OPERATION 
MANUAL). 
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APPLICATION 


COMPACTION 
CONTENTS: 
Сотраспоп.. de 300-1.1 
ЗОЙ.. нн 300-1.1 
Moisture Сопќепї........................1.. 300-1.1 
Lift Thickness.............................L.. 300-1.2 
Number of Passes...................... [..300-1.2] 
Compaction/Machine 
Орегайоп.................................. [...300-1.2] 
Compaction Terms....................]... 300-1.3 
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СОМРАСТІОМ 


бой compaction equipment has developed from the 
steam operated, smooth-wheel rollers of 19th century 
France to the modern specialized equipment of today. 
Compaction requirements have also progressed to 
complement modern technology. Vehicles using 
highways today may have six axles, 20,000 pound (9000 
kg) axle loads and tire pressures of 150 psi (11 kg/ sq. 
ст). Increases in airline traffic and capacities also 
compounded the need for improved compaction 
procedures and stricter control. 


There are three major purposes of compaction: 

a) To Increase the potential strength and bearing 
capacity of the base. Studies have shown that the most 
Important stress Induced by a load on a pavement 
foundation Is the shear, and not the compressive stress, 

b) To Increase the volumetric stability and avoid 
settling or localized compaction by future loads, 

c) To minimize the permeability and prevent the 
deterioration of strength due to Infiltration and saturation 
of surface waters. 

Compactability depends upon: 

a) The soil-preparation, type and moisture content. 
b) Compaction equipment-type and size. 
c) Number and speed of passes. 
d) Lift thickness. 

e) Foundation characteristics. 
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SOIL: 
The four basic types of soils with reference to compaction 
are gravel or rock fill, sand, silt and clay. Gravel and. sand 
are non-cohesive soils with high permeability. The shear 
strength of cohesionless materials is essentially controlled 
by five factors: 

a) Mineralogical composition. 
b) Size and gradation of the individual particles. 
Shape of the individual particles. 
Void ratio or dry density. 
Confining pressure. 
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The shearing strength of a compacted cohesive soil is 
primarily affected by: 


water content. 
gradation. 
dry density. 


a 
b 
с 
а) soil structure. 
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MOISTURE CONTENT: 

The most significant factor influencing the compaction of a 
soil Is its moisture content. Optimum moisture content may 
range any- where from 4% for rock fill to 2496 for a clay, 
depending upon soil type and specifications to be met. The 
moisture requirement is reduced for the higher density 
requirement of the Modified Proctor as compared to the 
Standard Proctor. 


MOISTURE CONTENT vs SOIL TYPE 


Sllty 

Sand 

Sllty апа 

Сау Silt Сау Gravel 

Standard Proctor 17% 14% 12% 10% 
Modified Proctor 14% 11% 9% 7% 


Optimum moisture content Is that moisture at which the 
greatest density of а soil can be obtained through 
compaction. А soil's optimum moisture content should be 
determined by soil laboratory test using the selected Stan- 
dard or Modified Proctor test procedures. To produce best 
field compaction results, experience has proven that when 
Standard Proctor densities are to be achieved field 
moistures should be at or slightly above optimum. Likewise 
best results when compacting to Modified Proctor densities 
may be achieved at or slightly below optimum. Care must 
be exercised in controlling moisture, as too high a moisture 
content will prevent 
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densities from being attained and the moisture content 
may have to be reduced by aeration prior to compaction. 


LIFT THICKNESS / NUMBER OF PASSES: 

The greatest increases in density occur within the initial 
five passes, depending upon soil and field conditions. 
Additional passes may produce only slight gains, or even 
be detrimental. Generally, the lift thickness varies from 6 
to 12 Inches (15 to 30 cm), depending upon conditions. 
While there are no set rules, we would recommend 
starting with a 6" (15 cm) lift and plotting achieved 
densities versus the number of passes. Increase the 
depth of lift in three inch (7,6 cm) Increments until you 
find the optimum combination of lift thickness and number 
of passes for the particular conditions. Care should be 
exercised in compaction to avoid selecting such a deep 
lift that bridging of the bottom of the lift occurs. When the 
proper combination has been determined, one must be on 
the lookout for changes In soil type and moisture content. 
If proper control is maintained, consistent compaction 
throughout the Job will be achieved. 


COMPACTION / MACHINE OPERATION: 

Segmented compaction wheels produce higher surface 
pressures and exert a combination of Impact and 
kneading action on the soil. The BOMAG K300 Рака! 
wheels provide great versatility In soil compaction. Soils 
ranging from sandy loams to heavy clay may be com- 
pacted with relative ease. 


CONTINUOUS 
ROWS OF 


TAPERED 
FLANGES, 


APEX WITH 


REPLACEABLE 
CAPS. 
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COMPACTION: 


Responsible for this versatility is the shape of the wheel 
flanges. The tapered edges of these flanges exert pressure 
laterally as well as downward, allowing the machine to "walk 
out" in fewer passes. 


The tapered flanges provide compaction both downwards 
and sideways. In this manner, material between them, as 
well as beneath them, ів compacted. 


As the wheel sinks Into uncompacted soil, the tapered 
flanges offer a large amount of bearing area to prevent 
over-stressing the soil when there Is low shear resistance. 
As soil density Increases, the wheel begins to "walk out", 
riding progressively higher оп the wheel flanges, 
concentrating the compactive force on Its narrow ridges and 
finally on the apexes. 


As the flanges turn, they penetrate the loose soil. Pressure 
is at first exerted both angularly on the leading load-bearing 
surface and downward on the trailing load-bearing surface. 
The compactor's full weight is applied downward when the 
apex reaches Its point of deepest penetration. When, upon 
further rotation, the apex is withdrawn, the compacted soil is 
left undisturbed. Shearing is kept to a minimum. 
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СОМРАСТІОМ: 


The flanges on the rear wheels are aligned to fall exactly 
in. between those on the front wheels, providing full 
coverage on each pass. The two wheels compact a total 
of 76 inches (193 cm) of width with 30 inches (76 cm) 
between, allowing the operator 8 inches (20 cm) 


COVERAGE 


of overlap to cover this area. 
PERFORMANCE CHART 


Hourly production is based on one machine pass, and ideal 
conditions at 100% efficiency. 


LIFT TRICKNESS 


To determine actual cubic yard per hour production, 
divide the above figures, by the number of machines 
passes required to achieve the desired density. 


To determine cubic yard per hour production at speeds and 
lift thickness other than those listed above, refer to the 
following equation. 


SPEED LIFT 


NUMBER OF PASSES 


(M.P.H. X 103 X (IN.) = cu. Yd./hr. _ (km/hr.) x 19,3 x (cm) = mĉ/hr. 


SPEED LIFT 


NUMBER OF PASSES 


The K300 is equipped with a power shift transmission. 
This means that the operator is able to start in a low gear 
and shift to a higher speed range without slowing down. 
When rolling resistance is high, or the machine is 
climbing an incline, a lower gear will often produce a 
higher speed. The operator will be aware of this if he 
notices a slowing down after shifting to higher gear. 


The dozer blade on the K300 should not be used for 
excavating or heavy dozing of undisturbed soils. Its 
proper function is in leveling off irregularities in grade left 
by the earth-moving equipment and knocking down piles 
of truck-dumped fill material. It is also very helpful in 
leveling off and back-dragging the fill to minimize water 
penetration. 


COMPACTION TERMS: 


Proctor: 

The generally accepted standards for the control of 
densities and moisture in soil compaction are the 
Standard and Modified Proctor. A container of known size 
is gradually filled with a stated number of layers of soil 
and a rammer of known weight is dropped from a 
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definite height for a number of blows, usually 25 times the 
number of layers. The Standard Proctor uses three layers, a 
5.5 pound (2,5 kg) rammer, and a 12 inch (31 cm) drop 
applying а 12,375 ft-lbs of compactive effort. The Modified 
Proctor uses five layers, a 10 pound (4,5) rammer, and 18 
inch (46 cm) drop for a total of 56,250 ft-lbs of compactive 
effort. Obviously, the Modified Proctor density speci- 
fications are much more difficult to meet. 


Water Balloon and Sand Cone Density Tests: 

In-place soil density determination consists of removing a 
sample of the compacted soil from a 4 to 5 inch (10 to 12,7 
cm) diameter hole. The moist soil is weighed and its 
moisture content determined. The volume of the hole is 
determined by measuring the amount of material of known 
weight required to fill the hole. This may be either water or 
sand and thus the name of the test. The dry weight of the 
material removed is then stated in pounds per cubic foot 
(kilograms per cubic meter). 


Nuclear-Moisture Density Test: 

An instrument is used employing gamma rays which are 
reflected by the soil density or neutron radiation reflected by 
the soil moisture, 
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MAINTENANCE SCHEDULE 


DESCRIPTION 


ЕЛІНЕ) jx | | || | 
CHECK COOLANT LEVEL [x || [í ри 


CHECK AIR CLEANER RESTRICTION INDICATOR 
FAN BELT ADJUSTMENT 

CHECK BATTERIES 

CHECK ANTI-FREEZE 

CHECK AIR INLET HOSE AND CONNECTIONS 
CHECK RAD HOSE AND CONNECTIONS 
STEAM CLEAN RADIATOR 

CLEAN AIR FILTER 

OIL CHANGE 

FILTER CHANGE 

CHANGE AIR FILTER ELEMENT 


CHANGE FUEL FILTER 


CHECK THROTTLE LINKAGE 


Pee 
| RECORD ой. PRESSURE | 
ae 


COMPLETE ALL SERVICE FUNCTIONS AS INDICATED 
IN VENDOR ENGINE MANUAL 


ЕН Р ee ышк е СИРА РО НЕ (ЖЕН БЕЗ БЕ CE 
CHECK OIL LEVEL (at operating temperature} 
CHANGE OIL FILTER MEN 


CHECK TORQ CONVERTER AND TRANSMISSION 
PRESSURE 


OIL AND FILTER CHANGE 
ADJUST BRAKE 


TRANSMISSION 


DESCRIPTION 


CHECK DIFFERENTIAL FLANGE BEARING END PLAY 
(if any, adjust preload) 


RSEN ЕЕЕ CIE РОДИ 

снамве nvomuLiC Fut — — — — | 

E ee 

снеск О — — О | | [*| —] 
-- 


VISUAL INSPECTION FOR LEAKS 
GREASE ALL POINTS ACCORDING TO CHART 
CHECK BRAKE CYLINDER FLUID LEVEL 


CLEAN DEBRIS FROM UNDERCARRIAGE ERR EET ТШЕ ШЕР Вари КЫ 
INSPECT MOUNTED PARTS F pu к 
| INSPECT ROPS BUSHINGS ANDPINS—— | | (| | ІХ) | | 


CHECK FOR LOOSE NUTS AND BOLTS --- a 
ADJUST PARKING BRAKE LEVER среќа А 


HYDRAULIC 


ADJUST CONTROL LEVERS AND LINKAGES | xj | 
STEAM CLEAN MACHINE | |/ ЊЕ | | ee 
acerca t 


CHECK FRAME & DOZER WELDMENTS ————— 


NOTES: 

1. COMPLETE O!L AND FILTER CHANGE HAS TO BE DONE AFTER THE FIRST 50 HOURS. 
2. Detailed instructions follow the schedule. 

3. А.Я. - As Required. 
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LUBRICATION DIAGRAM 


STEERING CYL. 
(BOTH SIDES) 


GREASE ALL NIPPLES 
EVERY 50 HOURS 


(о) © (2X9) СОО, BONES) 


DOZER DRIVE SHAFTS 
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CHANGE CAPACITY 


APPLICATION 
ENGINE 
ENGINE 


ENGINE 
COOLANT 


BATTERY 
WATER 


TRANSMISSION 
AND TORQUE 
CONVERTER 


MASTER, BRAKE 
CYLINDER 
AXLE [DIFFERENTIAL] 
(рег axie] 
AXLE [PLANETARY] 
(рег planet} 


HYDRAULIC 


[^] 
N 
ч 


- 


ARTICULATE 
BEARINGS 
AND |. 
DRIVE ` 
SHAFTS 


K300 


LUBRICANTS SPECIFICATION CHART 


VENDOR EQUIVALENTS 


SUPERIOR LUBRICANTS 
(SERIES 3) 

MIL-L-21048, MS 68-69 
MIL-L-45 199A . 

1.85% MAX. ASH 


ESSO MP 


GULFLUBE XHB 
MOTOROIL | | MOBIL 
SAE 10W30 


MOLYBDENUM DISULFIDE  |ENERGREASE| GREASE MOLY | MOLY No. 2 


3-5% TO MIL-L-7866 


CLEAN WATER (LOW MINERAL CONTENT) WITH ANTI-FREEZE AND RUST INHIBITOR 


ADDITIVES — DO NOT USE ANTI-LEAK- ADDITIVES. 


AUTOMATIC 
TRANSMISSION 
FLUID TYPE А 
SUFFIX A 

OR DEXRON 


ESSO 
PF DEXRON AUTOMATIC 


MIL-L-10 324 A SAE 90 
EXTREME PRESSURE 


SULFO-CHLORO-LEAD 


НУОВАЏИС OIL 
VISCOSITY 158-100°F 
SUV 43.5-210%Ғ 
GRAVITY 32° АРІ 


NLG1 No. 2 

D POINT 373°F 

ТУРЕ (1-СА 

VISCOSITY 1183-100°F 
87-210°F 


BP ENERGOL |Е550 
HL 65 NUTTO H44 


ESSO GREASE 
ENERGREASE| BEACON No. 2 


‘NOTE: Other suppliers may be used providing above specifications are met. 
Machine originally filled with TEXACO products. 
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TRANSMISSION 


GULF 


| AUTOMATIC 


TRANSMISSION | MOBIL 
FLUID ATF 220 


TYPE DEXRON 


GULF 47-906 MOBILUBE 
GEARLUBE 5СІ | 46 SAE90 
SAE 90 


GULF 
HARMONY 44 
HYDRAULIC 
ош. 


MOBIL 
DTE OIL 24 


MOBIL 
GREASE 
MP No. 2 


GULF CROWN 
GREASE EP-2 


“SHELL 
ALVANIA 
№. 2 ` 


DONAX Т6 


SHELL 
TELLUX 27 


SHELL 
ALVANIA 
No. 2 


TEXACO 
URSA LA-3 
SUPER DUTY 
SAE 30 


TEXACO . 
MOLYTEX No. 2 


ТЕХОМАТІС 
FLUID 


TEXACO 
MULTIGEAR 
EP85W-90 


TEXACO 
RANDO OIL 
HDA or 

HD 32 / 150 


`ТЕХАСО 


MULTI-PURPOSE 
GREASE No. 2 
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МАІМТЕМАМСЕ 


SERVICE TIPS 


1. Always park machine on level ground, set parking 
brake and lower blade unless other- wise stated. 

2. When disassembling components, cleanliness is 
essential. Always place parts in order of disassembly for 
easier assembly. Use new gaskets and O ring seals when 
reassembling. 

3. Always disconnect the batteries during service 
operations. NEVER weld on the ma- chine with batteries 
connected. 

4. When welding on the machine, always ground on 
the same component (e.g. front frame, rear frame, 
wheel) as you are welding on. Grounding through 
bearings will damage them. 

5. |f service operation requires the batteries to be 
connected, remove the key from the start switch. If 
engine running is a requirement, block the wheels and 
connect safety links. 


Safety Links Installed 


6. The terms "right", "left", "front" and "rear" when 
referring to a machine component are determined by 
sitting in the operator's seat and facing toward front of 
machine. 


7. Refer to corresponding parts section for parts 
breakdown and assembly sequence. Component 
disassembly should be done іп conjunction with 
component vendor manual, if available. 
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MAINTENANCE INSTRUCTIONS: 

Daily: 

ENGINE: 

CHECK OIL LEVEL with dipstick oil level gauge with 


machine parked on level surface. Check should be made 
before starting or at least 15 


minutes after engine shutdown. Do not operate machine 
with oil level below the low mark or above the high mark. If 
necessary, add oil of the same quality and brand as already 
in engine (refer to LUBRICANTS SPECIFICATION CHART). 


CHECK COOLANT LEVEL with engine cool and stopped. 
Maintain coolant level to within 1/2 inch (1,5 cm) below 
bottom of fill pipe. Do not fill completely as coolant will 
expand as it is heated. Add antifreeze, rust inhibitor or 
water as required, avoiding use of dirty water or water with 
high mineral content. Do not use anti-leak additives or 
antifreeze with anti-leak additives. Do not use DOWTHERM 
209. Causes of constant coolant loss should be 
investigated. 


Caution: If it is necessary to add coolant while engine is 
warm, extreme care should be taken when removing 
radiator filler cap. Adding coolant to a hot engine may 
crack or distort engine components. If engine 
overheats, add coolant slowly with engine running. 
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МАІМТЕМАМСЕ: 


Air Inlet 


CHECK AIR CLEANER RESTRICTION INDI- CATOR Transmission Oil Dipstick 

mounted on air cleaner inlet. The red flag in window rises 

as element loads with dirt. When the red flag reaches the 

top and is locked in position, clean or replace air cleaner TRANSMISSION: 

element, Indicator is then reset by pushing reset button. 

CHECK OIL LEVEL daily on transmission ol.1 dipstick level 
gauge with engine idling and transmission oil at 180 to 
RESET BUTTON 200°F (82 to 93°C). Maintain oil level between dipstick 
markings, refilling as necessary, adding fluid (refer to 
LUBRICANTS SPECIFICATION CHART) | through 
transmission fill plug. 


SIGNAL 


Transmission 011 Filler-Breather Cap 


| ма | HYDRAULICS: 
оао Нов indicator REMOVE DEBRIS FROM AROUND DOZER CYLINDER to 
avoid damage to cylinder rod. 


K300 Rev. 760501 
400-4.2 


HYDRAULICS: 


CHECK HYDRAULIC TANK LEVEL with ma- chine level, 
blade lowered and engine off. The level gauge Is 
mounted on the forward surface of the hydraulic tank on 
the operator's left. Refill as necessary, adding proper fluid 
(refer to LUBRICANTS SPECIFICATION CHART). 


GENERAL: 


CHECK FUEL LEVEL, filling as required with clean fuel 
handled In clean containers (refer to LUBRICANTS 
SPECIFICATION CHART), Fuel level gauge is located on 
rear side ої fuel tank on operator's left. 


VISUAL CHECK FOR LEAKS in hoses, cylinders, tanks, 
etc., should be made daily. Unexplained leaks or spills 
must be carefully investigated and corrected. Also 
inspect gen- eral machine for noticeable damage. 


CHECK OPERATION OF ALL CONTROLS AND 
GAUGES. Do not operate machine if any are not 
functioning properly. 
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MAINTENANCE: 


50 Hours: 

ENGINE: 

COMPLETE OIL AND FILTER CHANGE should be made 
after Initial 50 hours of operation and subsequently every 
200 hours. Refer to vendor engine manual for detailed 
instructions. 


CHECK AND ADJUST FAN BELTS, Check tension of each 
belt as described In vendor engine manual and check for 
excessive belt wear. If one belt In a set requires 
replacement, always install a new set of matched belts. 


CHECK BATTERIES and connections, Termi- nals should 
be clean and tight and electrolyte level with the base of each 
vent well. Add distilled water as required but NEVER add 
acid or electrolyte, To test the electrolyte solution, measure 
the specific gravity with a hydrometer. At 80°F (27°C) 
hydrometer readings are: 


1.250 - up fully charged 
1.225 - 1.250 full to half charge 
1.150 - 1.225 half to low charge 
1.000- 1.150 dead cell 

1.00 water 


To adjust hydrometer readings for temperature differences, 
subtract .004 (4 gravity points) from the specific gravity 
reading for every 10°F (5,5°C) the electrolyte temperature Is 
below 80°F (27°C). The corrected reading Is most Important 
during cold weather. Test each cell In the same manner. If 
there Is more than .050 (50 gravity points) variation between 
highest and lowest reading, replace the battery. If make up 
water Is added, allow the battery to charge for 2 to 4 hours 
before taking hydrometer readings. If the battery requires 
cleaning, apply a solution of baking soda and water with a 
brush. Rinse the battery and tray with clean water and apply 
grease to terminals, 


Battery Connections 
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400-4.3 


МАІМТЕМАМСЕ: 


CHECK ANTI-FREEZE protection. Maintain readings well 
below anticipated temperatures, adding permanent type 
anti-freeze with rust inhibitors as required. Do not use 
anti-freeze with anti-leak additives. 
'Dowtherm 209 


По поі 


use 


STEAM CLEAN RADIATOR every 50 hours or as 
required to maintain optimum cooling efficiency. 
importance of a clean radiator cannot be overstressed. 
Remove air-oil cooler leaving hoses connected. Clean 
carefully and inspect core for bent or damaged fins. 


Hinged Air-Oil Cooler 


The 


INSPECT RADIATOR HOSES and connections for leaks 
or damaged hoses. 


K300 


Radiator Hose Connections 


INSPECT AIR INLET CONNECTIONS for leaks or damaged 
tubing. If air by-passes the air filter and enters directly into 
the engine, serious damage may result. 


TRANSMISSION: 


OIL AND FILTER CHANGE should be made after initial 50 
hours of operation, and there- after filter change every 200 
hours and oil and filter change every 400 hours. 
Transmission oil should be at operating temperature. 
Remove sump screen, cleaning thoroughly and replace 
using new gaskets. Access to the filter can be made by 
removing rear floor plate' and seat mounting base, complete 
with seat. Using a chain or belt filter wrench, remove 
canister. Remove old element and check for foreign 
material deposits. Install new element and O ring. Install 
filter canister and torque to 20 to 25 ft-lbs (2,8 to 3,5 m-kg). 
Refill transmission to FULL mark (refer to LUBRICANTS 
SPECIFICATION CHART ). Idle engine to prime converter 
and lines and recheck level, topping to FULL mark as 
required. When oil temperature is at operating temperature 
of 180 to 200°F (82 to 93°C) make final oil level check. 


AXLES: 


CHECK DIFFERENTIAL AND PLANETARY OIL LEVELS 
after machine operation but allow 5 minutes for all the oil to 
drain to its normal level. Planetary oil level is checked at 
filler plug on planetary end cap with filler hole at its lowest 
position, and differential oil level is checked at filler plug on 
differential housing. Add lubricant as necessary (refer to 
LUBRI- CANTS SPECIFICATION CHART). 


CHANGE OIL after initial 50 hours of operation with oil at 
operating temperature. Subsequent changes are made 
every 800 hours. Remove plug at bottom of axle housing 
and allow lubricant to drain. Replace drain plugs and fill 
with a light flushing oil. Operate axles for a short period of 
time, then drain. Inspect the magnetic drain plug for foreign 
particles indicative of wear or possible failure. Replace 
drain plugs 
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400-4.4 


МАІМТЕМАМСЕ: 


HYDRAULICS: Note: Use transmission fluid only [refer to LUBRICANTS 
SPECIFICATION CHART]. 

CHECK ALL HOSES AND CONNECTIONS for leaks, 

correcting where necessary. Damaged hoses should be 

replaced immediately to avoid further damage to other 

components. 


GENERAL: 


GREASE ALL FITTINGS according to LUBRI- CATION 
DIAGRAM with proper lubricant (refer to LUBRICANTS 
SPECIFICATION CHART). Before servicing machine, 
always wipe dirt and foreign material from grease fittings. 


100 Hours: 


Center Joint Lubrication ENGINE: 


CHECK MASTER BRAKE CYLINDER FLUID LEVEL by CLEAN AIR FILTER ELEMENT every 100 hours or as 
removing cover on rear floor plate. indicated by air inlet restriction gauge. For cleaning 
procedure, refer to vendor air cleaner booklet. 


Master Brake Cylinder Access 
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400-4.5 


MAINTENANCE: 

AXLES: 

CHECK WHEEL MOUNTING NUTS regularly and torque 
to 450 ft-lbs (62 m-kg). Loose wheel nuts will strain axle 
assemblies and affect steering and load distribution. 


HYDRAULICS: 


CHECK FOR CYLINDER LEAKAGE OR DAMAGE. 
Excessive leakage may require seal replacement. 


GENERAL: 


INSPECT ALL MOUNTED PARTS FOR looseness or 
noticeable damage. 


200 Hours: 


ENGINE: 


CHANGE ENGINE OIL AND FILTER after machine 
operation as hot oil will drain away sediment. Refer to 
vendor engine manual for detailed instructions. 


RECORD OIL PRESSURE after oil change with oil at 
operating temperature and engine at idle. Comparative 
readings will give an indication of progressive wear of 
engine components. 


K300 


CHANGE FUEL FILTER every 200 hours, located on 
underside of fuel tank and on engine. 


CHANGE AIR FILTER ELEMENT. Refer to vendor 
literature for recommended service procedure. 


CHECK THROTTLE LINKAGE to see if in good operating 
condition. Маке sure that linkage travel is free and 
unhindered. 


ADJUST VALVES after the first 200 hours of operation. 
Thereafter, valve adjustment is required only every 800 
hours. Refer to vendor manual for detailed instructions. 


TRANSMISSION: 


CHANGE OIL FILTER every 200 hours with transmission oil 
at operating temperature of 180 to 200°F (82 to 93°C). 
Remove sump screen, cleaning thoroughly and replace 
using new gaskets. Access to the filter can be made by 
removing rear floor plate and seat mounting base, complete 
with seat. Using a chain or belt filter wrench, remove 
canister. Remove old element and check for foreign 
material de- posits. Install new element and О ring. Install 
filter canister and torque to20 to 25 ft-lbs (2,8 to 3,5 m-kg). 
Idle engine and check oil level, adding fluid as necessary 
(refer to LUBRI- CANTS SPECIFICATION CHART). 
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МАІМТЕМАМСЕ: 


Веу.760501 


CONVERTER 


CONVERTER IN 
PRESSURE 


Transmission Oil System Pressure Testing 


"Converter Out" Pressure 


TRANSMISSION OIL PRESSURE TESTS should be 
made every 200 hours with transmission oil at operating 
temperature of 180 to 200°F (82 to 93°C). 


1. "Converter Out" pressure reading is taken with a 
150 psi pressure gauge installed in test port on tee fitting 
at transmission. Pressure reading should be a minimum 
of 25 psi (173 kPa/1,8 kg/sq. cm) with transmission shift 
lever in NEUTRAL and engine at 2000 RPM. Maximum 
pressure is not to exceed 70 psi (483 КРа14,9 kg/sq. cm) 
with transmission shift lever in NEUTRAL and engine 
operating with no load at governed speed (2800 RPM). 


400-4.7 K300 


МАІМТЕМАМСЕ: 


"Cooler out "Pressure Test 


2. "Cooler Out" pressure reading is taken with а 150 
psi pressure gauge at right hand test port at back of air-oil 
cooler. Reading should be 10 to 14 psi (69 to 96 kPalO,7 
to 1,0 kg/sq. cm) less than "Converter Out" pressure with 
transmission shift lever in NEUTRAL and engine at 2000 
RPM. If the pressure does not fall within the prescribed 
limits, a further check to localize the problem can be 
made at the left hand "Cooler In" test port at the back of 
the air-oil cooler. 


"Cooler In" Pressure Test 


3. "Converter In" pressure tested with а 150 psi 
pressure gauge should register 40 to 90 psi (276 to 620 
kPa/2,8 to 6,3 kg /sq. cm) at test port on pump valve 
body. Pressure is checked with transmission shift lever in 
NEUTRAL and engine at 2000 RPM. 
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“Converter In" Pressure Test 


4. To test the "Clutch" pressure, the transmission oil 
should be at operating temperature of 180 to 200°F (82 to 
93*C) and engine at idle (600 RPM). Shift through all 
direction and speed clutches with brake applied. With. a 
300 psi pressure gauge installed іп the test port on the 
filter housing, the clutch pressure should register 240 to 
280 psi (1654 to 1930 kPa /16,9 to 19,6 kg /sq. cm). All 
clutch pressures must be equal within 5 psi (35 kPa/0,4 
kg/sq. cm). If clutch pressure varies in any one clutch 
more than 5 psi, clutch requires repair. 


"Clutch" Pressure Test 
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МАІМТЕМАМСЕ: 


пас. 
FILTER НЕАО М САР SCREW 
FILTER HEAD SEAL LOCKWASHER 
CONICAL зані Sa VALVE SCREW 
BYPASS SPRING 


STEM CAP Ж 
SPACER VALVE GUIDE 


RETAINER NUT 


VALVE GUIDE 7 | RUBBER SEAL 
FILTER ELEMENT ца FILTER STRAINER | 
i 5 


ELEMENT GASKET 


Hydraulic Filter 


Note: Care must be taken to replace all parts in proper 
sequence. 
AXLES: 


CHECK AXLE MOUNTING NUTS and torque to 700 ft-lbs 
(97 m-kg). Replace damaged nuts or axle mounting studs. 


HYDRAULICS: 
CHANGE HYDRAULIC FILTER. Clean all dirt from 


around the filter head and remove capscrews. Lift off filter 
head and remove coil spring. 


Installing Filter Strainer 


Remove filter by-pass valve assembly and filter element 
and check for foreign material. Remove the filter strainer, 
wash all parts in clean solvent and dry with lint-free cloth. 
Install strainer, new filter element and O rings. Install 


Rev.760501 400-4.9 K300 


МАІМТЕМАМСЕ: 


Installing Filter Element 


by-pass valve assembly and replace head with large coil 
against filter head. Carefully place filter head and spring 
in housing. Care should be taken that the spring Is sitting 
properly on the by-pass valve. Install capscrews In filter 
head and torque to 20 ft-lbs (2,8 m-kg). 


CLEAN FILLER-BREATHER CAP every 200 hours. 
Remove the hydraulic tank breather, located on the filler 
cap and wash In clean solvent. Blow dry and replace. 


FILLER CAP 


Ер” BAYONET PLATE 
dD) - 


k 


С. 


CAP GASKET 


wae” FLANGED STRAINER 


-< 


-—^ 
САР GASKET 


Hydraulic Oil Filler Сар 
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GENERAL: 


CHECK FOR LOOSE NUTS AND BOLTS. Mounting 
bolts, especially on such components аз engine, 
transmission, pump, steering gear and drive shafts will 
occasionally work loose and may cause unnecessary wear 
or even structural damage. Replace damaged or missing 
fasteners and tighten loose bolts according to TORQUE 
SPECIFICATIONS CHART. 


Parking Brake Lever Adjustment 


ADJUST PARKING BRAKE LEVER every 200 hours by 
rotating lever handle for minor adjustments or by 
adjusting parking brake cable. 


Parking Brake Cable 


K300 


MAINTENANCE: 
400 Hours: 
TRANSMISSION: 


CHANGE OIL AND FILTER after machine operation when 
oil is at operating temperature. Remove sump screen, 
cleaning thoroughly and replace using new gaskets. 
Access to the filter can be made by removing rear floor 
plate and seat mounting base, complete with seat. Using 
а chain or belt filter wrench, remove canister. Remove old 
element and check for foreign material deposits. Install 
new element and O ring. Install filter canister and torque 
to 20 to 25 ft-lbs (2,8 to 3,5 m-kg). Refill transmission to 
FULL mark (refer to LUBRICANTS SPECIFICA- TION 
CHART). Idle engine to prime converter and lines and 
recheck level, topping to FULL mark as required. When 
oil Is at operating temperature of 180 to 200°F (82 to 
930C) make final oil level check. 


HYDRAULICS: 


DRAIN AND CLEAN HYDRAULIC TANK every 400 
hours. Park machine on level ground, set parking brake, 
lower blade and drain hydraulic oil into a 50 Imp. gallon 
(60 US gal /220 liter) container. 
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400-4.11 


Remove the tank clean-out cover located on engine side 
of tank. Clean out all foreign material and flush with clean 
hydraulic fluid. Replace clean-out cover using new gasket. 
At this time it is advisable to replace the hydraulic filter 
element, detailed previously, clean the hydraulic filter 
strainer and clean filler- breather cap strainer. Refill the 
hydraulic tank with clean hydraulic fluid 

(refer to LUBRI CANTS SPECIFICATION CHART). 


DOZER SYSTEM PRESSURE TESTING AND 
ADJUSTMENT should be made every 400 hours after 
machine operation with hydraulic oil at operating 
temperature. Install a 3000 psi pressure gauge In dozer 
hydraulic system test port on front frame bulkhead at 
dozer cylinder hose. With engine RPM at 2000, check 
relief valve pressure by raising dozer blade to maximum 
height and taking gauge reading. 


Dozer System Pressure Test 


Caution: Do not hold for more than 30 seconds. ЇЇ 
pressure is more than 50 psi (345 kPa/3,5 kg/sq. cm) 
above or below 1500 psi (10335 kPa 106 kg/sq. cm), the 
relief valve should be adjusted (refer to SERVICE 
MANUAL for detailed instructions). 
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МАІМТЕМАМСЕ: 


STEERING SYSTEM PRESSURE TESTING AND 
ADJUSTMENT should be made every 400 hours after 
machine operation with hydraulic oil at operating 


temperature. Park machine on level ground, set parking 
brake and lower blade. Remove top bulkhead cover and 
rear floor plate. Install a 3000 psi pressure gauge in test 
port on bottom of steering relief valve. With engine RPM 
at 2000, check steering relief pressure by turning machine 
to a full lock (fully turned) position and taking gauge 
reading. 


Steering System Pressure Test 


Caution: Do not hold for more than 30 seconds. If 
pressure is more than 50 psi (345 kPa,3,5 kg/sq. cm) 
above or below 2000 psi (13780 kPal140 kg/sq. cm), the 
steering relief valve should be adjusted (refer to 
SERVICE MANUAL 

for detailed instructions). 


GENERAL: 

CHECK AND ADJUST ALL CONTROL LEVERS, 
LINKAGES AND CABLES. Inspect and lubricate а! 
mechanical controls to make sure they are in good 
operating condition. 


STEAM CLEAN MACHINE every 400 hours or 
periodically as required. Dirt accumulation may become 
detrimental to machine operation. Protect alternator and 
starter motor by covering them before steam cleaning. 
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400-4.12 


Steam is recommended as the most effective method but 
if unavailable, use a spray of mineral spirits or similar 
solvent which is non-harmful to hoses or exposed 
electrical harnesses. 


INSPECT WIRING HARNESSES and connections for 
loose or damaged connections, chafed wire, etc. 


800 Hours: 

ENGINE: 

DRAIN AND FLUSH RADIATOR every 800 hours or twice 
yearly. Remove thermostat and reverse flush the system. 
Refill to within 1/2 inch (1,5 cm) below bottom of fill-pipe 
with required combination of anti-freeze (with rust 
inhibitor) and clean water. 

Note: Do not use 'DOWTHERM 209. 


Radiator 


K300 


МАІМТЕМАМСЕ: 


CHECK FAN HUB AND ҒАМ MOUNTING for damage 
and torque fasteners according to TORQUE 
SPECIFICATIONS CHART. For assembly апа 
disassembly instructions, refer to vendor engine manual 
in SERVICE MANUAL. 


INSPECT ENGINE MOUNTS for damage or deterioration, 
replacing if necessary. 

CHECK EXHAUST SYSTEM AND CONNECTIONS for 
leaks or component damage. 

DRAIN AND CLEAN FUEL TANK every 800 hours. After 
draining fuel into container, remove sediment from 
bottom of tank. Flush tank with diesel fuel and then refill 
with clean fuel (refer to LUBRICANTS SPECIFICATION 
CHART). 

COMPLETE ALL SERVICE FUNCTIONS as indicated in 
engine vendor manual. 


TRANSMISSION: 


ADJUST BRAKE (refer to vendor transmission manual in 
SERVICE MANUAL). 
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AXLES: 


CHANGE OIL after machine operation and oil is at 
operating temperature. Remove plug at bottom of axle 
housing and allow lubricant to drain. Rotate wheel until 
planetary filler hole is at the lowest position, remove plug 
and allow to drain. Replace drain plugs and fill with a light 
flushing oil. Operate axles for a short period of time, then 
drain. Inspect the magnetic drain plug for foreign particles 
indicative of wear or possible failure. Replace drains 
plugs and refill with clean oil (refer to LUBRICANTS 
SPECIFICATION CHART). Be sure thrust cap oil level is 
in proper position when refilling planetary. 


ADJUST WHEEL HUB BEARING PRELOAD 
(refer to SERVICE MANUAL). 


CHECK DIFFERENTIAL FLANGE BEARING 
END PLAY (refer to SERVICE MANUAL). 


GENERAL: 
INSPECT FRAME AND DOZER WELDMENTS for cracks 


or noticeable damage. Structural damage should be 
repaired immediately to prevent further damage. 
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CAUSE 

ENGINE FAILS TO CRANK 
OVER: 

1. Dead battery 


2. Machine in gear 


3. No electrical current to start 
switch 


4. Defective neutral start switch 


5. Defective starter relay 


ENGINE CRANKS OVER BUT 
FAILS TO START: 
1. Insufficient fuel 


2. Restricted fuel flow 


3. Water in fuel 


4. Insufficient air 


5. Fuel solenoid not opening 


6. Low engine compression 
ENGINE RUNS ROUGH: 


1. Air system 
2. Fuel system 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Low electrolyte reading 


Forward-reverse lever not in 
neutral 


Electrical system inoperative 


No electrical current to starter 
relay 


Electrical current but no 
operation 


Low fuel level reading 


a) Dirty fuel filter 

b) Restricted or broken fuel 
lines 

C) Air in fuel system 


Excessive black smoke while 
cranking engine 

No smoke while cranking 
engine 


8) Excessive black smoke 
b) Low compression reading 


a) Dirty fuel filter 

b) Restricted or broken fuel 
lines 

C) Air in fuel system 


d) Water in fuel 


400-5.1 


REMEDY 


Charge battery 


Select neutral position 


Check wiring from starter 
relay to ammeter for broken 
circuit 

Check by installing a jumper 
wire across neutral switch. 
Replace if defective. 

Check for proper ground. 
Replace if defective. 


Fill fuel tank 


Change fuel filter 

Blow out all fuel lines with 
compressed air 

Replace damaged lines 
Locate and correct leak 
Bleed fuel system 

Drain, clean and refill fuel 
tank 

а) Check for intake restriction 
b) Change air filter element 


a) Release handbrake 

b) Check wiring from ignition 
switch to fuel solenoid for 
broken circuit 

с) Check fuel solenoid for 
proper operation 


Refer to engine manual 
Refer to engine manual 


Check for air intake restriction 
Change fuel filter 

Blow out all fuel lines | with 
compressed air 

Locate and correct leak 

Bleed fuel system 

Drain, Clean and refill fuel tank 
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CAUSE 
EXCESSIVE ENGINE NOISE: 


1 Worn or damaged engine 
components 
2. Engine mounts 


3. Loose or worn fan belts 
EXCESSIVE ENGINE 
VIBRATION: 

1. Faulty vibration mounts 


2. Unbalanced or loose flywheel 
ENGINE SMOKES: 
1. Insufficient air 


2. Insufficient fuel 


3. Restriction in exhaust 

4. Excess lubrication oil 

LOW ENGINE OIL 
PRESSURE: 

1. Defective oil pressure gauge 
2. Insufficient oil flow 


3. Diesel fuel in lubrication oil 


4. Oil pump malfunction 


5. Cooling system malfunction 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Black or gray smoke 


Black or gray smoke 


Black or gray smoke 
White or blue smoke 


а) Insufficient coolant 
b) Dirty radiator 


C) Dirty engine 
d) Loose or worn fan belts 


400-5.2 


REMEDY 


Inspect and replace damaged 
parts. Refer to engine manual 
Inspect and replace damaged 
engine mounts. Torque 
fasteners 

Replace or adjust belts 


Inspect and replace mounts if 
necessary 


Tighten flywheel 
Check for intake restriction 


8) Check for fuel line 
restriction 
b) Refer to engine manual 


Inspect and correct 
Remove extra oil 


Install new gauge 

8) Check oil filter, changing 
if necessary 

b) Oil suction line restriction 

C) Low in crankcase oil 

d) Wrong grade of oil for 

weather conditions 

Locate and correct leak. 

Change lubrication oil and 

filter 


а) Replace oil pump suction 
pipe 

b) Clean or repair oil pump 
relief valve 

с) Repair or replace oil pump 
Check coolant level, adding if 
necessary 

Steam clean radiator 

Steam clean engine exterior 
Replace or adjust fan belts 
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CAUSE 


COOLANT TEMPERATURE 
TOO HIGH 


1. Defective temperature gauge 


2. Defective thermostat 

3. Defective water pump 

4. Restricted or damaged water 
line 

5. Restricted air flow through 
radiator 

c) Inspect and adjust fan 

belts 

6. Insufficient coolant 


COOLANT IN LUBRICATION 
OIL: 

1. Defective oil cooler 

2. Failure of cylinder head gasket 
3. Cracked or defective cylinder 
head or block 

OIL IN COOLING SYSTEM: 

1. Defective oil cooler 

2. Failure of cylinder head 
gasket 

LOSS OF POWER: 

1. Air system 

2. Fuel system 


3. Excess engine lubrication 
oil 

4. Insufficient transmission 
fluid 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


a) Air in fuel system 

b) Dirty fuel filter 

c) Restricted or broken fuel 
lines 

d) Water in fuel 

e) Cannot reach governed 
RPM 

High reading on dipstick 


Low reading on dipstick 


400-5.3 


REMEDY 


a) Check gauge grounding 

b) Check if sender lead is 
shorted to ground 

c) Replace defective gauge 
Replace thermostat 

Replace water pump 

Inspect rad hoses, changing if 
necessary 

a) Remove restrictions 

b) Steam clean radiator 


Add coolant 


Replace oil cooler core 
Install new gasket 
Install new parts as necessary 


Replace oil cooler core 
Install new gasket 


Check for air intake restriction 
Locate and correct leak. 
Bleed fuel system 
Change fuel filter 

Blow out all fuel lines with 
compressed air. 

Bleed fuel system 

Drain, clean and refill fuel 
tank 

Check and adjust throttle 
linkage 

Remove extra oil 


Fill transmission to proper 
level 
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CAUSE 


ENGINE RUNS BUT MACHINE 


WILL NOT DRIVE IN EITHER DIRECTION: 


Insufficient transmission 
fluid 


Faulty transmission control 
linkage 

Plugged charge pump 
suction line or filter 


Defective charge pump or 
relief valve 


Defective fiber ring gear 
Hydraulic system inoperative 


MACHINE OPERATES IN ONE 
DIRECTION ONLY: 


1. 


Defective control linkage 


2. Defective clutch pack 

TRANSMISSION OVERHEATS: 

1. Insufficient transmission 
fluid 

2. Insufficient cooling 

3. Insufficient oil flow thru 
cooler 

4. Transmission brake not 
released 

5. Plugged charge pump 
suction line or filter 

6. Defective charge pump or 


relief valve 


TRANSMISSION PRESSURE 


SYSTEM ANALYSIS : 
1. Low oil level 
2. Cooler or system restriction 


Cooler out pressure drop low 


3. Defective pump or relief 
valve 
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TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Low reading on dipstick 

Low or zero charge pressure 
Low or zero charge pressure 
Zero charge pressure. 


ring gear 


Low or zero clutch pressure 


Low reading on dipstick 


Dirty or plugged cooler 


Low gpm reading 


Low charge pressure 


Low charge pressure 


Converter out pressure low 
Clutch pressure low 


Converter out, pressure high 


a) Converter out pressure low 
Converter pressure low 
Clutch pressure low 


b) Converter pressure high 
Clutch pressure high 
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REMEDY 


Fill transmission to proper 
level 


Check all linkage and cables 
for proper adjustment 


Replace or clean suction line 
and filter 


Replace defective assembly 


Remove engine and replace 


Check and adjust 


Refer to transmission service 
manual 


Fill to proper level 


Remove transmission oil 
cooler and clean rad and 
cooler assembly 


Remove and flush oil cooler 


Check control and adjustment 


Replace or clean suction line 
and filter 


Replace defective assembly 


Fill to proper level 


a) Check cooler hoses for 
restriction 


b) Clean cooler 
c) Replace defective cooler 


Repair or replace defective 
pump or relief valve 


Repair or replace defective 
relief valve 


CAUSE 
4. Defective control valve 


Defective converter 


Plugged filter or suction 
screen 


7. Worn or damaged clutch 
seal rings 


TRANSMISSION OIL FLOW 
SYSTEM ANALYSIS: 


1. Cooler or system restriction 


2. Defective pump 


3. Plugged filter or suction 
screen 


DRIVELINE VIBRATION OR 
NOISE: 


1. Lack of lubricant 


2. Backlash due to worn 
bearings 


3. Yokes not in line 


4. Out of balance drive line 


HYDRAULIC SYSTEM 
INOPERATIVE: 


1. Insufficient hydraulic fluid 
2. Plugged suction line or filter 


Defective pump or relief valve 
Defective fiber ring gear 


TROUBLE-SHOOTING GUIDE 


INDICATED BY 


Converter pressure low 


Converter pressure low 


Converter and clutch pressure 
low 


Clutch pressure low 


Flow reading low 


Flow reading low 


Flow reading low 


Low level reading 


Low or zero pressure reading 


Low or zero pressure reading 


Machine will not drive 
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REMEDY 


Repair or replace defective 
control valve 


Repair or replace converter 


Clean or replace filter or 
suction screen 


Replace clutch seal rings 


a) Check cooler hoses for 
restriction 

b) Clean cooler 

c) Replace defective cooler 


Repair or replace pump 


Clean or replace filter or 
suction screen 


Grease drive line fittings 
Replace bearings 


Separate drive line and 
reassemble correctly 


Disassemble drive line, clean 
and replace defective parts 


Fill to proper level 


Replace or clean suction line 
filter 


Replace defective unit 


Remove engine and replace 
ring gear 
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CAUSE 


DOZER NOT OPERATING: 
1. Faulty control linkage 


2. Worn or damaged control 
valve 


3. Defective dozer cylinder 


HYDRAULIC BRAKES 
INOPERATIVE: 


1. Insufficient fluid in master 
cylinder 


2. Defective master cylinder 


3. Defective transmission 
cylinder seals 


4. Defective brake spool valve 
or seals 


STEERING DIFFICULT OR 
INOPERATIVE: 


1. Oil level Is low 
2. Dirt In system 


Plugged line 


4. Worn sleeve, spool or orbit 
gear 


5. Defective pump or actuator 


6. Linkage or valve binding 


7. Lines hooked up Incorrectly 


8. Orbit gear misaligned 
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INDICATED BY 


Low or zero pressure to dozer 
cylinder 


Blade drops when the control 
lever is in the hold position 


Pedal goes slowly to floor and 
fluid level remains constant 


Pedal goes slowly to the floor 
and fluid level decreases 
(Note: No external leaks) 


Pedal goes slowly to the floor 
and fluid level decreases 
(Note: No external leaks) 


Slow or hard steering 
a) Slow or hard steering 


b) Continuous steering wheel 
rotation 


Slow or hard steering 
Slow or hard steering 


a 
b 


a) Steering wheel does not 
center 


) Slow or hard steering 
) 


No response 


b) Continuous steering wheel 
rotation 


Wrong response to steering 
wheel 


Wrong response to steering 
wheel 


K300 
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REMEDY 


Check all linkages for proper 
adjustment 


Replace defective unit 


Replace or repair dozer 
cylinder 


Refill master cylinder and 
bleed brakes 

Note: Use only Type A trans. 
fluid 


Replace or repair master 
cylinder 


Remove transmission brake 
assembly and replace seals 


Remove brake spool valve 
and replace seals 


Fill to proper level 
Drain, flush and refill with 
clean fluid 


Check lines 
Check and replace 


Repair or replace defective 
pump or actuator 


Realign linkage or valve 


Reconnect lines 


Realign orbit gear 


CAUSE 
9. Defective steering cylinder 
ALTERNATOR WARNING 
LIGHT ОМ: 
1. Key оп - engine not running 
2. Key on - engine not 
accelerated 
3. Worn or damaged alternator 
belt 
4. Charging circuit malfunction 


TROUBLE-SHOOTING GUIDE 
INDICATED BY 


a) Slow steering operation 
b) Oil leaking from seals 


Alternator not charging 
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REMEDY 


Replace or repair cylinder 


Depress throttle pedal 
a) Adjust belt tension 
b) Replace worn belts 


Check charging circuit 
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TORSUE SPECIFICATIONS FOR FASTENERS 


GRADE за 
NUMBER Grade Grade Grade 8 


Torque Specifications in ft.-fbs. (m-kg) 


NOMINAL 
THREAD LUBRICATED LUBRICATED LUBRICATED 
SIZE OR PLATED OR PLATED DRY OR PLATED 


1/4 - 20 UNC 5 (0,69) 4 (0,55) 8( 1,1) 5 ( 0,69) = = 
28 UNF 6 (0,83) 5 (0,69) 10( 1,4) 6 ( 0,83) = = 
5/16 - 18 ОМС | 11 (1,5 } 8 (1,1) 17 ( 2,4) 114 1,5) - - 
24UNF |130,8) | 10(1,4) 19 ( 2,6) 15( 2,1) - - 
3/8 -16UNC | 18(2,5) | 13 (1,8 } 31( 4,3) 22 ( 3,0) 45( 6,2) 30( 4,1) 
24UNF | 20 (2,8 } | 15 (2,1) 35 ( 48) 25( 35)! 50( 6,9) 35( 4,8) 
7/16-14UNC | 28 (3,9 ) | 19 (2,6 ) 49 ( 6,8) 35 ( 48) 70( 9,7) 50( 6,9) 
20 UNF |3041) | 22130) 55 ( 7,6) 40( 5,5) 80 ( 11,1) 60( 8,3) 
1/2 -1зимс | 39(5,4) | 27137 ) 75 (10,4) 60(8,3) | 105( 14,5) 80 ( 11,1) 
20 UNF |41(57) | 28(39) 85 (11,8) .65(9,0) | 120( 16,6) 90 ( 12,4) 
9/16 - 12 UNC - 110 (15,2) 80 (11,1 ) | 155( 214) | 115( 15,9) 
18 ОМЕ - 120 (16,6) 90(12,4) | 170( 23,5) | 1301 18,0) 
5/8 - 11 UNC - 150 (20,7) 115 (15,9 ) | 210( 29,0) | 160( 22,1) 
18 UNF - 170 (23,5) 130(18,0 ) | 240{ 33,2) | 1801 24,9) 
3/4 - 10 UNC - 270 (37,3) 200 (27,7 } | 375( 519) | 285 39,4) 
16 UNF - 295 (40,8) 225 (31,1 ) | 420( 58,1) | 315 ( 43,6) 
7/8 - 9 UNC - 395 (54,6) 295 (40,8) | 605( 83,7) | 455 ( 62,9) 
14 UNF - 435 (60,2) 325 (44,9 ) | 6754 93,4) | 500( 69,2) 
1 - 8UNC - 590 (81,6) 445 (61,5 ) | 910 (125,9) | 685 ( 94,7) 
14 ОМЕ - 680 (91,3) 485 (67,1 ) | 990 (136,9) | 745 (103,0) 


NOTES: 

1. Use torque values listed above unless otherwise noted. 

2. Use of Loctite classes the fastener as lubricated. 

3. Fasteners threaded into components of a softer material (e.g. aluminum, zinc) may require reductions in torque 
specifications. 
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VENDOR LITERATURE 


VENDOR LITERATURE 


CONTENTS: 
Engine Maintenance Manual 
Air Cleaner Service Booklet 


Transmission Lubrication Care 
Axle Lubrication Care 
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OPERATION 
GUIDE 


3208 INDUSTRIAL ENGINE 


90N 1-UP 


FOREWORD 


This Operation Guide contains operation instructions, and lubrication 
and maintenance information. Application of this information should 
maximize performance and life of the engine; and minimize the costs of 
engine operation. 


Caterpillar engines are found in many applications. Therefore, the 
illustrations in this Guide are typical and may not be of your specific 
engine or application. 


Familiarize yourself with the components installed on your engine as 
described in the instructions. Some components described in the 
instructions may not be on your engine or installation. 


Continuing improvement and advancement of product design may 
cause changes to your engine which may not be included in this 
publication. Each publication is reviewed and revised, as required, to 
update and include these changes in later editions. 


Whenever a question arises regarding your Caterpillar product, or 
this publication, please consult your Caterpillar dealer for the latest 
available information. 


The services of authorized Caterpillar dealers are recommended. 
Your dealer is staffed with trained personnel who are equipped with 
proper tools, necessary Caterpillar parts, and are trained in the latest 
service procedures. 


ENGINE OPERATION 


GENERAL 


Proper engine operation and maintenance are essential to 
long engine life and maximum performance. The 
essentials for proper operation and normal periodic 
maintenance are outlined in this guide. However, your 
Caterpillar dealer is available for troubleshooting and/or 
repairs when required. 


Before starting the engine, familiarize yourself with 
these procedures and apply the principles to your particular 
installation. 


SAFETY PRECAUTIONS 


Safety is basically common sense. There are standard 
safety rules but each situation has Its own peculiarities 
which cannot always be covered by rules. Therefore with 
your experience and common sense, you are in a position 
to do something about safety. Lack of attention to safety 
can result in: accidents, personal injury, reduction of 
efficiency and worst of all - loss of life. Watch for safety 
hazards. Correct deficiencies promptly. 


Use the following safety precautions as a general guide 
to safe operation. 


1. Never adjust or repair a machine while It is In 
operation. 


2. Remove а! 
starting. 


3. Keep the engine room and floor area clean. 
4. Store oily rags in containers, 
5. Never store flammable liquids near the engine. 


tools and electrical cords before 


Observe NO SMOKING signs. 


Do not smoke around batteries. Hydrogen gas 
generated by charging is explosive. Keep batteries 
in a well ventilated area. 


Do not wear loose clothing around machinery. 
Be sure the engine room is properly ventilated. 


10. Always disconnect and tape the ground battery 
lead before working on the electrical system. 


11. All electrical equipment must be grounded 
according to local building ordinances. 


12. Ве sure an automatic tart-stop system 15 
inoperative when the engine or generator 15 being 
worked on. Disconnect and tape the ground 
battery lead. 


Remember, safety Is everyone's business, 


INSTALL GUARDS ON ALL EXPOSED ROTATING COMPONENTS 


PERIODS OF LIMITED USE 


A prolonged period without use is not good for any 
piece of machinery. Engines should be started and cycled 
every week. Load the engine every two weeks to the 
extent that it would be in normal operation. This is 
particularly important for standby power. Prolonged idling 
or running under a reduced load may cause oil 
consumption and carboning In the combustion chamber 
and result in poor performance 


and a loss of power. If long periods of Idling are 
necessary, run the engine under load every four hours to 
clear carbon from the combustion chambers. 


If an engine is going to be put in storage see your 
Caterpillar dealer for storage instructions. 


STARTING 


Perform required periodic maintenance before starting 
the engine. Make a "walk-around" check of the installation. 
It 


takes only a few minutes to correct minor discrepancies 
that can develop into major repair jobs. 


PRE-START CHECKS 


1. Correct any leaks, loose bolts or covers, and 
obstructions. The fan and radiator must be clear of 
restrictions. 


2. Check the coolant level. Maintain coolant level to 
within 1/2 Inch (1 cm) below bottom of fill pipe. 


OIL LEVEL 


3. The crankcase oil level must be above the ADD 
mark on the dipstick. 


4. Disconnect any battery chargers that are not 
protected against the starter current drain. 

5. АП guards must be in place. If guards are 
Inadequate or In need of repair, notify your 
supervisor. 


If an engine has not been run for several weeks, fuel 
may have drained from or air accumulated in the filter 
housing. When fuel filters have been changed, some air 
space will be left In the housing. In these instances, prime 
the fuel system until pressure registers on the gauge. 


STARTING PROCEDURE 


ELECTRIC START 


1. Open the fuel supply valve. The fuel return line 
must be open to prevent engine damage. 


2. Disengage the clutch or open the circuit breaker. 
Do not start an engine under load. 


3. Move the controls to half engine speed position. 
Push In on the center knob and simultaneously pull 
back the control knob. 


OPERATING GOVERNOR CONTROL 


4. Turn the start switch to START position. Start the 
engine using starting aids as necessary. 


If the engine fails to start after 30 seconds of cranking, 
allow the starter to cool for two minutes before repeating 
the starting procedure. 


CAUTION 
Do not engage the starter when the 
flywheel is moving. 


5. As the engine starts, release the start switch. It will 
return to the RUN position. 


Clearances and tolerances are designed for operating 
conditions - including operating temperature. After the 
engine is started it takes several minutes to establish the 
lubricating oil film and allow the moving parts to heat up 
and expand. Loading a cold engine will cause shortened 
service life; i.e., broken rings, seized pistons, etc. This 
warm up period allows time for another "walk-around" 
check for leaks, etc. 


WARNING 
Do not attempt repairs or adjustments 
while the engine is running. 


COLD WEATHER STARTING 


These engines are designed to start at temperatures 
above 10 F without using starting aids. If temperature is 
below 10°F, a starting aid may be necessary and/or 
crankcase oil may need to be heated. 


ETHER - Ether is much more volatile than diesel fuel 
and is used to start combustion of the fuel-air mixture. 


WARNING 
Ether is volatile and must be stored 
away from heat and direct sunlight. 
See the instructions on the container. 


Engine mounted either dispensers are available 
commercially. Aerosol cans can also be used. Point the 
can opening at the air inlet and give a quick spray while 
cranking the engine. Too much ether will cause 
excessively high pressure and detonation. Liquid ether can 
be used by pouring a small amount on a cloth and holding 
the cloth in front of the air cleaner while the engine is 
cranking. Be sure the cloth is outside the air cleaner and 
cannot be drawn into the engine. 


WARNING 
DO NOT use ether after the engine has 
started. DO NOT inhale ether fumes. 


In extremely cold climates, additional aids such as 
water heaters and battery heaters may be used. Contact 
your Caterpillar dealer before installing submersible 
crankcase oil heaters. 


STOPPING 


— 


Remove the load from the engine. 

2. Allow the engine to run at about half speed for five 
minutes. This allows internal temperatures to 
reduce gradually and prevents the loss of coolant 


3. Reduce speed to low idle for about 30 seconds. 

4. Stop the engine by turning the START switch to 
OFF. The governor control will not stop the 
engine. 


by "afterboil" If ап engine is going to be put in storage see your 
Caterpillar dealer for storage instructions. 
ATTACHMENTS 
GAUGES 
Gauges provide a "look" inside the engine. Be sure pressure relief valve. Stop the engine immediately if a 


they are in good working order. You can determine what is 
"normal" operating range by observing the gauges over a 
period of time. The cause of any sudden or significant 
change in the readings should be determined and 
corrected. 


OIL PRESSURE - Oil pressure is normally greatest 
after starting a cold engine. As the oil warms up the 
pressure drops. Oil pressure is greater at operating speeds 
than at low idle. Fluctuating readings can mean air in the 
oil or a sticking 


sudden loss of oil pressure occurs. 


WATER TEMPERATURE - The operating temperature 
is maintained by the water temperature regulator. High 
coolant temperatures mean the cooling system is по! 
dissipating enough engine heat. 


The minimum operating temperature should not be 
below 175?“ If the temperature gauge continues to indicate 
below 175? while operating, have the gauge checked for 
accuracy and the thermostats checked for proper 
operation. 
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OIL PRESSURE 


In cold weather the temperature-gauge may fluctuate 
in or near the cold range. This indicates the engine is 
being overcooled. In these instances the use of radiator 
louvers is suggested. 


WATER TEMPERATURE 


AMMETER 


AMMETER - The ammeter should register in the charging 
range when the engine is running above low idle. If the 
gauge still registers a discharge as the engine speed is 
increased, determine the cause. 


AUTOMATIC START-STOP 


An automatic start-stop system ensures that power is 
supplied to a load when the normal power source is 
interrupted. The cranking panel is the heart of the system 
and consists of the failure warning system and relays to 
start and stop the engine. When a power failure occurs the 
system senses the failure, starts the engine and transfers 
the load to standby. When power is restored, it senses 
power restoration, transfers the load from standby and 
stops the engine. The major use of automatic start-stop 
systems is standby electric sets. This discussion is limited 
to that application. 


The remote contacts close when a power failure occurs 
and completes the circuit to the cranking timer and the start 
slave relay. The start slave relay completes the circuit to 
the starter motor and the engine begins cranking. 


As the engine starts and increases in speed, the 
frequency sensing relay turns off the cranking timer and 
starts the slave relay. This disconnects the starter motor 
circuit and protects the starter from overspeed damage. If 
the engine 


fails to start, the cranking timer will time out and lock the 
start circuit open, preventing the batteries from being 
discharged. 


During the cranking cycle, the safety shutoffs are 
inoperative to prevent a low oil pressure shut down. When 
oil pressure reaches a safe level the safety circuit is armed 
by the arming relay, High water temperature or low oil 
pressure will now stop the engine and prevent major 
damage. 


If an unsafe engine condition exists, a sending unit 
completes the circuit to the safety relay and locking relay. 
The safety relay de-energizes the fuel solenoid and stops 
the engine. The locking relay insures that the circuit to the 
safety relay is complete even if the remote contacts open. 


The safety circuit must be reset by moving the start 
selector switch to the OFF position. Before restarting any 
unit which has been shut down by the safety circuit, the 
cause must be determined and corrected. 


DETERMINING THE CAUSE OF SHUTDOWN 


Anytime an engine is shut down by its safety circuit, the 
cause must be determined. In some cases the cause will 
be obvious but often an investigation will have to be made. 
Do not put the engine back into service without determining 
and correcting the cause of the shutdown. 
HIGH WATER TEMPERATURE 

Look for the obvious first. 


1. Check for water on the floor from spilled or leaking 
coolant. 


2. Check the water temperature gauge for accuracy. 


3. Check air flow through the radiator. 


WARNING 
DO NOT remove the pressure cap of an 
overheated unit. The coolant is under 
pressure and relieving this pressure 
will cause the coolant to flash into 
steam. Serious bums and engine 
damage can result from the escaping 
coolant. Pressure in a radiator or surge 
tank may be reduced by pouring warm 
water on the top tank to condense the 


steam. 

CAUTION 
NEVER add cold water to an overheated 
engine. 


Check air temperature to radiator. Few radiators 
can adequately cool a fully loaded engine with 
125°F (52°C) ambient air. 

Check for recirculating air currents. 

Check fan and water pump belts for proper tension. 
See that engine room vents and louvers are open. 
Check water hoses for leaks. Is the water pump 
inlet hose collapsed. Hoses have been known-to 
peel off internally and restrict water flow. 


If the engine is overloaded, overheating can result. 


Overheating can cause seals and gaskets to relax and 
fuel nozzles to change their operating characteristics. If 
severe or prolonged overheating has occurred, have the 
engine checked. 


LOW OIL PRESSURE 


Look for the obvious first. 


1. 


2. 


3. 


Check the oil level. 
Check floor for oil from leaks. 


To determine if low oil pressure was the cause of 
the shut down, crank the engine with the fuel valve 
disconnected. If unusual noises come from the 
engine, discontinue cranking. If oil pressure fails to 
build up, and no external leaks are found, the 
problem is probably internal. 


LUBRICATION AND MAINTENANCE CHART 


The LUBRICATION AND MAINTENANCE CHART lists all serviceable items commonly ordered on this engine. The 


items are listed according to their frequency of maintenance, followed by those items needing only "As Required" 
maintenance. 


Diesel fuels, lubricants, types of battery and the coolant make-up water to use are explained in the topic "Key to Fuels, 
Lubricants and Water" which follows this chart. 


Page numbers refer to the LUBRICATION AND MAINTENANCE PROCEDURES where the detailed service instruction 
for that item can be found. 


SERVICE INTERVALS 


The service meter is the most reliable method of determining service intervals. The service meter shows the total 
number of units your engine has run. Perform the maintenance at multiple intervals of units shown. For example when 
the service meter shows "100" on the dial, all items listed under "EVERY 10 SERVICE METER UNITS" should be 
serviced now for the tenth time, and all items under "EVERY 50 SERVICE METER UNITS" should be serviced for the 
second time. 


If your engine does not have a service meter, use the calendar interval. These figures are based on a 10 hour day 
and a 2000 hour year. If your operation differs from these limits, base your service intervals on actual running time. 
Keep an accurate record of operating time. 


Items which do not pertain your engine may be lined out to customize your charts. 


SERVICE ITEMS AND PROCEDURES LUBE PAGE 


FREQUENTLY DURING OPERATION 


Check oi! pressure gauge reading. Observe all gauge readings. Note any change К 
Check water temperature gauge reading. from the NORMAL reading and determine =.) 17 
Check ammeter reading. the cause. Have necessary repairs made. - | 


EVERY 10 SERVICE METER UNITS OR DAILY 


Check crankcase oil level. Maintain between ADD and FULL mark CD or CC 
on dipstick. 


Fill fuel supply tank after stopping. See “Key to Fuels, Lube & Water”, Pg. 9 


Check engine coolant level. Maintain level 1/2” below fill pipe. - | 17 
Check clutch adjustment. Should engage with distinct snap. (дип 


EVERY 50 SERVICE METER UNITS ОН WEEKLY 


Check electrolyte level of battery cells. Fill only with make-up water, See “Кеу to 
Fuels, Lubricants and Water’’, Pg. 9 


EVERY 100 SERVICE METER UNITS OR 2 WEEKS 


Check inlet and exhaust valve lash. (See Inital adjustment for new and 
Note 4) reconditioned engines only. 
ое See valve lash setting, Pg. 10 


Lubricate flywheel clutch lever bearings. 2 fittings — 2 strokes 
EVERY 150 SERVICE METER UNITS OR 3 WEEKS 


Change engine oil and oil filter. (See Note 2) Drain and refill. Refill capacity 12 qts. cc 
(11.5 ит.) (See Note 1) 


Change air cleaner elements. (See Note 3) Install a new or a cleaned element. 
Check fan and drive belt wear and tension. Maintain belt tension as indicated in chart Г | 


Check flywheel clutch oil level. Keep at proper level. CD or CC ЕШ 


SERVICE ITEMS AND PROCEDURES (Continued) 
LUBE | PAGE 


EVERY 500 SERVICE METER UNITS OR 3 MONTHS 


Check inlet and exhaust valve lash. (See 
Note 4) See valve lash setting, Pg. 10 


Change oil in flywheel clutch housing. Drain and refill. Refill capacity 1 qt. (1 Itr.)} CD ог CC | 2 | 


EVERY 1000 SERVICE METER UNITS OR 6 MONTHS 


Check safety shutoff operation. Check by authorized personnel only. n 


Drain water and sediment from fuel tank. 


Clean primary fuel filter element (if 
equipped). 


EVERY 2000 SERVICE METER UNITS OR 1 YEAR 


Change final fuel filters. Change more often if loss of power 
is experienced. 


PCV Valve Check-replace diaphragm КЕЗЕН БЕТІН 


Note 1: Oil period can be extended to 200 hours when СО type oil is used. 

Note 2: Normal change interval when fuel sulphur is 0.4% or less. 
When sulphur content is 0.4% to 1.0% reduce oil change interval one-half. 
When sulphur content is above 1% reduce oil change to one-fourth the normal interval. 
Regardless of hours, change oil and filters every six months. 

Note 3: Моге often in dusty conditions. If after servicing the air cleaner, the exhaust smoke and/or loss of power 
continues, discard that element and install a new element at least once a year. 

Note 4: Check valve lash after the first 80-100 hours of operation and then at least every 6 months regardless of 
service hours. 


FUEL: 


CD: 


CC: 


MPGM: 


BATTERY: 
WATER 


ENGINE: 
COOLANT 


KEYS TO FUELS, LUBRICANTS AND WATER 


Use only distillate fuels (ASTM No. 1 or No. 2 Fuel ОП, or Мо. 1 D or Мо. 20 Diesel Fuel Oil are 
examples) with a minimum cetane number of 40. Heavier oil is generally preferable because of its 
higher energy content. 


Use oils which meet Engine Service Classification CD, or MIL-L-2104C, in Caterpillar diesel engine 
crankcases and gear compartments. 


Use oils which meet Engine Service Classification CC, MIL-L-2104B or MIL-L-46152 in these Diesel 
engine crankcases and/or gear compartments. 


Use Multipurpose-type Grease which contains both 3 to 5% molybdenum disulfide conforming to MIL-L- 
7866, and a suitable corrosion inhibitor. NLGI No. 2 Grade is suitable for most temperatures NLGI No. 1 
or No. 0 are suitable for extremely low temperatures. 


Use either distilled water; or, odorless, tasteless drinking water. Do not use mineral water, water con- 
taining iron, salt water or softened water. 


Use clean water that is low in scale forming minerals not softened water. When the temperature is below 
32°F (0°C), a sufficient amount of permanent type anti-freeze must be added to adequately protect your 
engine against freezing. Adding Caterpillar Coolant System Conditioner is recommended if protection is 
for temperatures above -20°F (-29°C). 


RECOMMENDED VISCOSITIES АТ VARIOUS STARTING TEMPERATURES 


ABOVE 32°F BELOW 32°F 
COMPONENT (ABOVE 0°c) | (BELOW OC) 


Diesel engine crankcase SAE 30 SAE 104/1) 
SAE 10W- так SAE r 30 


| Flywheel clutch rear bering | clutch rear bearing | мо | 30 


(1) SAE 1 OW ой may be used even if daytime ambient temperatures rise to 70°F (21°С). 


In temperatures below 100F (-120C) it may be necessary to warm the oil so the engine can be cranked and the 
oil will circulate freely. 


REFILL CAPACITIES (Approximately) 


Fiywheel clutch rear bearing 


Cooling system 
Engine only 


High capacity табот [495 | ВЕ 


VALVE LASH 
(Engine stopped and cold.) 
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LUBRICATION AND MAINTENANCE PROCEDURES 
ENGINE LUBRICATION SYSTEM 


CHECKING OIL PRESSURE GAUGE READING 2. Unscrew and remove the filters. Be sure the old 
filter gasket does not remain attached to the filter base: 
Observe the oil pressure gauge frequently. If the Leaking between the new and old filter gaskets will result. 
indicator registers below NORMAL, ог fluctuates, 
determine the cause and take the necessary corrective 3. Wipe the filter base. 
measures. 


CHECKING OIL LEVEL 
Check the oil level before starting. Maintain the oil 


level between the ADD and FULL marks on the dipstick. 
See the Lubrication and Maintenance Chart for proper oil. 


WIPING THE FILTER BASE 


4 Apply a thin coat of clean oil to the gasket of each 
new filter. 


5. Install new filters. Hand tighten the filter 1/2 turn 
after the gasket contacts the filter base. 


= 6. Install the drain plug. Fill the crankcase with clean 
CHECKING THE SIEEEVEE oil. See the Lubrication and Maintenance Chart for 
CHANGING CRANKCASE OIL AND FILTERS refi capacity апа proper gil tonse. 


Drain the crankcase with the engine stopped and oil warm. бане е ШИЕ before sta Tig: 


8. Start and run the engine until it is warm; check for 


1. Remove the crankcase drain plug. oil leaks 
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AIR INDUCTION AND EXHAUST SYSTEM 
AIR CLEANER 


1. Remove the wing nut, cover and element. 


2. Clean the inside of the cover. The base should be 
clean. If the base is dusty, the air cleaner gasket 
leaked; discard the element. 

3. Inspect the new element for damage and dirt. 


REMOVING THE ELEMENT 


4. Install the new element and cover. 

The element removed may be cleaned or discarded, 
depending upon the apparent condition of the pleats. If a 
cleaned element is installed, and the exhaust smoke and/or 
loss of power continues, remove and discard that element 
and install a new element. Install a new element at least 
once a year. 


CLEANING WITH PRESSURE AIR 


1. Use clean, dry-air - 30 PSI maximum. Hold the 
nozzle at least one inch from the element and at a 
slight angle. (A direct blast can rip the pleating.) 


Direct the air stream along the complete length of 
each pleat on the CLEANEST side of the element. 
(This will loosen the dirt from the dirtier side.) 


Blow the loosened dirt from the DIRTY side. 
Direct the air from the CLEAN side through to the 


DIRTY side to remove any dirt blown into the 
pleats. 


CLEANING THE ELEMENT WITH PRESSURE AIR 


CLEANING WITH WATER 
1. Use clean water - 40 PSI maximum. Do not use a 


nozzle. 

2. Direct the water stream along the complete length 
of each pleat on the CLEAN side of the element. 

3. Direct water along the complete length of each 
pleat on the DIRTY side of the element. 

4. Rinse the CLEAN side of the element. 

5. Allow the cleaned element to dry thoroughly. 


CLEANING WITH DETERGENT 


1. Wash both sides of the element in a solution of 
warm water and non-sudsing household detergent. 


2. Rinse the CLEANEST side of the element with 
clean water (40 PSI maximum) along the complete 
length of each pleat. 

3. Rinse the opposite side of the element along the 
complete length of each pleat. 

4. Rinse the first side again to remove all loosened 


dirt. 


5. Allow the cleaned element to dry thoroughly. 
CHECKING CLEANED ELEMENT 


Hold the dried element in front of a lighted electric 
bulb. Carefully inspect the element for tiny, pin-points of 
light. Any light showing indicates a pleat has ruptured and 
will tear with further use. Discard the element. 


1. Wrap usable elements in heavy paper. 
2. Store the wrapped element in a dry, clean place. 


VALVE LASH 


PREPARING TO CHECK ADJUSTMENT 


TDC of the No. 1 piston on the compression stroke is the 
reference point. The No. 1 piston is at TDC compression 


stroke when the timing mark on the damper or the pulley is 
aligned with the timing pointer, and No. 1 and No. 2. 
exhaust and inlet valves are closed. (The rocker arms are 
free and the push rod is at its lowest point.) 
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VALVE LASH 


23 05 (99) 65, 


` 
— 


«о 9.7 


rmmrs<ren 


ay BS АДК 
cx» x | GX» A 


NUMBERING OF CYLINDERS AND VALVE 


LOCATION TIMING MARK AND POINTER 
TO CHECK VALVE LASH Both the exhaust and inlet valves for No. 1 and No. 2 
1. Stopthe engine. cylinders will be closed: The four rocker arms will rotate 


2. Clean around the valve covers. with finger pressure. 
3. Remove the crankcase ventilation valve. 
4 


Remove both valve covers. 


ROTATING ROCKERS 


REMOVING CRANKCASE VENTILATION VALVE ADJUSTING VALVE LASH 
5. Тит the crankshaft until No. 1 cylinder is on 1. Adjust the inlet and exhaust valve lash for No. 
top dead center ("TC1") compression stroke. 1 and No. 2 cylinders: 
Align the ("TC1") timing mark on the damper a. Loosen the valve adjusting screw locknut. 


with the timing pointer located on the front of 
the engine block. 
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with the timing pointer. Adjust the inlet and 
exhaust valve lash for No. 4 and No. 5 
cylinders. 


4. Turn crankshaft 1800 clockwise (viewed from 
front of engine); align "VS" timing mark with 
the timing pointer. Adjust the inlet and exhaust 
valve lash for No. 6 and No. 8 cylinders. 


5. Inspect the valve cover gaskets. Install new 
gaskets if necessary. Install the valve covers 
and crankcase ventilation valve. 


POSITIVE CRANKCASE VENTILATION VALVE 
The PCV valve directs blow-by gases to the combustion 


chambers where they are burned. An oily accumulation 
around the cover could indicate the diaphragm has worn 


LOOSENING LOCKNUT through. Replace diaphragm every 2,000 service hours, 
or annually. 
b. Turn the adjusting screw to allow a | 
clearance gauge to pass between the top Replacing Diaphragm: 
of the valve stem and the valve rocker 
arm. See the LUBRICATION AND 1. Clean area around PCV valve. 
MAINTENANCE CHART for correct lash | 
measurement. 2. Remove series of bolts holding cover (1) in 


place on housing {4). 


3. Clean and inspect all parts and replace as 
necessary. Always install new gaskets and 
diaphragm when disassembled for inspection. 


4. When installing, coat both sides of the gasket 
(3) with gasket cement and install against rear 
face of inner sleeve (2). 


5. То prevent diaphragm (6) from distorting and 
tearing during assembly, coat both flange sides 
of the diaphragm with gasket cement and 
install with face marked "piston side" facing 
piston (5). 


ADJUSTING VALVE LASH 


c. Tighten the adjusting screw locknut. 
d. Check valve lash clearance. 


2. Turn the crankshaft 180° clockwise (viewed 
from the front of the engine). On later engines, 
align the "VS" timing mark with the timing 
pointer. Adjust the inlet and exhaust valve lash 
for No. 3 and No. 7 cylinders. 


3. Turn crankshaft 180° clockwise (viewed from 
front of engine), and align "TC1" timing mark 


14 


FUEL SYSTEM 


FUEL TANK 


Open the fuel tank drain valve to drain water and 


sediment from the fuel tank. 


To minimize water 


contamination, fill the fuel tank in the late afternoon: As 
the fuel is consumed, air with some humidity must 


replace the fuel in the tank. By filling the tank in the late 
afternoon, this humid air is expelled before the moisture 
can condense on the cool inside walls of the fuel tank. 


FUEL FILTERS 


CLEANING PRIMARY FILTER ELEMENT 


— 


Stop the engine. 

Close the diesel fuel supply valve. 

Loosen the nut on the cover and remove the 
case and filter. 

Clean the element and case in clean kerosene 
or diesel fuel. 

Before installing the filter, inspect the gaskets. 
Install new gaskets if necessary. 

Install the cleaned filter element and case. 
Prime the fuel system. 


PRIMARY FUEL FILTER 


PRIMARY FUEL FILTER 


Du deris NEW FINAL FUEL FILTER ELEMENTS 


Unscrew and remove the filter. Be sure the old 
filter gasket does not remain attached to the 
filter bun: Leaking between the new and old 


filter gaskets will result. 


REMOVING THE FUEL FILTER 


2. 


3. 


4. 


Clean the gasket sealing surface of the filter 
base. 
Lubricate the new filter gasket with clean diesel 
fuel. 
Tighten filter by hand until gasket contacts 
base; 


then tighten 1/2 turn more. 


5. 


Prime the fuel system. 


NOTE 


Do not pour fuel into the new filter element 
before installing. 


PRIMING THE FUEL SYSTEMS 


If air is trapped in the fuel system, the diesel engine will 
either not start, or will misfire. 
To prime the system: 


1. 
2. 


Stop the engine. 
Loosen the vent valve on the fuel pump 
housing. 

CAUTION 


Operate the priming pump only when the bleed 
valve is open. Avoid bleeding excessive fuel. 


3. 


Operate the electric starter, or the hand 
priming pump if so equipped, until the flow of 
fuel from the filter is continuous and free of 
bubbles. 


VENT VALVE 


Tighten the line nut, open the next line nut and 
continue priming each successive line. 


OPERATING THE PRIMING PUMP BLEEDING THE FUEL LINE 
4. Tighten the vent valve. 
5. Start the engine. If the engine misfires or 
smokes, loosen a fuel injection line nut; allow 
the fuel to flow until free of air bubbles. 
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COOLING SYSTEMS 


ENGINE JACKET WATER 


CHECKING COOLANT LEVEL 
Check coolant level with the engine cool and stopped: 
1. Slowly loosen the filler сар and release 


pressure. 
A WARNING 


Be careful if engine is warm; steam may 

spray. Avoid being burned. 

2. Push downward and turn the cap until it is 
released. 

3. Maintain coolant level to within 1/2 inch (1 ст) 
below bottom of fill pipe. The coolant will 
expand as it is heated. 

4. Make-up coolant must be one ої the following: 

a. Permanent anti-freeze and water solution. 

b. Drinkable water and rust inhibitor solution. 
For emergencies, and only as a "temporary 
fix" until the cooling system can be 
returned to either (a) or (b), use either: 

c.  Drinkable water. 

d. Any available water. 

"Drinkable water" is clean water that is low in scale 
forming minerals - not softened water. Never add 
coolant to an overheated engine; allow it to cool first. 

Check specific gravity of anti-freeze solution 
frequently in cold weather to assure adequate 
protection. 


CAUTION 
Add coolant slowly to a hot engine to 
prevent possible cracking or distorting the 
cylinder head. 


DRAINING RADIATOR 
Whenever it is necessary to drain the cooling system 
for repairs: 
1. Remove the filler cap. 
2. Open the drain valve for the radiator. 


DRAINING COMPLETE COOLING SYSTEM 


Drain the radiator; see the topics above. 
Remove front cover drain plug. 
Remove both engine block drain plugs. 
Remove the oil cooler coolant drain plug. 
Remove the coolant; then install all drain 
plugs. 
FLUSHING COOLING SYSTEM 

To clean the cooling system, any good commercial 
radiator cleaning solution can be used. Follow the 


От, ON ты 
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instructions included with the cleaner. 


The cooling system can be cleaned using oxalic acid 
and sodium carbonate as follows: 

1. Fil the cooling system with а solution 
consisting of one pound of oxalic acid or 
sodium bisulphate (NaHSO4) with every 5 
gallons of water (mix 0.4 kg. with every 10 
liters of water). 

2. Start the engine and operate at operating 
temperatures for 1/2 to 1 hour. 

3. Stop the engine and drain the cooling system. 

4. Flush the system with clean water until the 
draining water is clear. 

5. Install all drain plugs. 

6. ЕШ with a solution consisting of 1/2 pound of 
sodium carbonate crystals (Na2CO3, 10H20) 
with every 10 gallons of water (mix 0.06 kg 
with every 10 liters of water). 

Start and run the engine for 10 minutes. 
Stop the engine and drain the cooling system. 
Flush the cooling system with clean water. 
0. Install all drain plugs. 
Др COOLING SYSTEM 
. Add anti-freeze, if required. 

^ Fill to correct level with coolant which is free as 
possible from scale forming minerals. Do not 
use softened water. 

3. Start and run engine for 10 minutes. 

4. Remove the radiator cap and check the coolant 
level. 

5. Add coolant, if needed, until coolant level is 
within 1/2 inch (1 cm) below bottom of the filler 
tube. 

6. Install the radiator cap. 

Most commercial antifreeze solutions contain rust 
inhibitors, however, it is recommended the adding of 
Caterpillar Coolant System Conditioner to glycol base 
antifreeze if protection is for temperatures above -20°F 
(-29°C). If protection is for temperatures -20°F (-20°C) 
or below, do not add conditioner. Follow instructions 
given on the container. 


A WARNING 


Inhibitor contains alkali. Avoid contact 
with eyes. Avoid prolonged or repeated 
contact with skin. 


o 09 


ELECTRICAL SYSTEM 


BATTERY INSTALLATION 


PREPARING DRY CHARGE BATTERIES 
One day before installing a new dry charge battery, 
add the electrolyte solution to each cell. 

1. ЕШ each cell to the bottom of the vent with 
electrolyte solution. 

CAUTION 
If the battery is initially filled with water by 
mistake, the battery is ruined and must be 
replaced. 

2. Allow the battery to sit for several minutes to 
permit the battery plates to absorb the 
electrolyte. 

3. Add make-up electrolyte solution until the level 
stabilizes. Once the level stabilizes, never add 
anything but water. 

4. Install the vent caps. 

6. Remove the tape covering the vent hole In 
each cap. 

6. Slowly charge the battery on e battery charger 
until the specific gravity of the solution is at 
least 1.240 et a temperature of 80°F (27°C). 


NOTE 
If the electrolyte solution temperature nears 
125°F (53°C) reduce the charging rate. 
Temperature in excess of 125°F (53°C) will 
ruin the battery. 


PREPARING WET CHARGE BATTERIES 

The electrolyte solution was added Бу the 
manufacturer. Make-up solution must be water; never 
add electrolyte or acid to a wet charge battery. If 
necessary, slowly charge the battery before using. 


USING A BATTERY CHARGER 


A desirable charging rate can be calculated by 
multiplying the amp-hour rating of the battery by .07 
(7%). Shut off the battery charger before disconnecting 
the booster charger clamps from the battery terminals. 


While the battery is charging, hydrogen gas is being 
given off through each vent cap. When hydrogen gas is 
mixed with air, the mixture is highly explosive and will 
explode in the presence of a spark or small flame. 
WARNING 
Never smoke near the area where batteries 
are being charged. 
ae eg BATTERY 
Be sure the tray is free of objects which may 
puncture the battery case when the hold down 
traps awe tightened. 

2. Ве sure terminal posts and cable clamps are 
clean, 

3. Place the battery in the tray. Tighten the hold 
downs evenly until the battery Is snug, Do not 
overtighten. 

4. Connect the "hot" terminal first. 

5. Connect the ground terminal last. 

CAUTION 
Always connect the "hot" terminal first. 


When the "hot" terminal is connected first, no arcing 
can occur. If the wrench accidentally contacts both the 
terminal end the frame or tray. The part that is 
contacted will take the same polarity as the battery 
terminal. 

By connecting the ground terminal first, the frame or 
tray is connected to ground. Then, if the wrench 
accidentally contacts the frame while connecting the 
"hot" terminal, a circuit is completed through the wrench. 
A hot spark will occur which could burn the person 
holding the wrench, or possibly explode the battery if an 
excess of hydrogen gas is present at any one of the vent 
holes. 

After connecting both cables, apply a thin coating of 
grease over the cable clamps, terminals and hold down 
fasteners. 


BATTERY MAINTENANCE 


TESTING THE ELECTROLYTE SOLUTION 
The general condition of a battery can be determined 
by measuring the specific gravity of the electrolyte 
solution and adjusting the reading to 80°F (27°C). If the 
electrolyte level is too low to allow taking a hydrometer 
reading, add make-up water to the correct level and 
then charge the battery 2 to 4 hours before taking a 

reading. 
1. Insert the hydrometer into a cell. 
meter barrel while holding it vertically. 


Fill the hydra 
The 
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float must not drag on the wall of the barrel. 
2. Read the hydrometer: 
1.250 or above - fully charged battery cell 
1.250-1.225 - full to half charged battery cell 
1.225-1.150 - half to low charged battery cell 
Below 1.150. dead cell 
1.000 - water 
3. Test each cell in the same manner. 


MEASURING SPECIFIC GRAVITY 


4. |f there is more than .050 (50 gravity points) 
variation between the highest and lowest 
reading, the battery should be replaced. 

5. Adjust the readings to 80°F (27°C). 

a. For every 10F° (5.5C° the electrolyte 
temperature is above 80°F (27°C), add 
.004 (4 gravity points) to the specific 
gravity reading. 


Example: Electrolyte temperature = 100°F; 38°C 
Corrected temperature = 80°F; 27°C 
Difference: = 20°F; 11°C 

Increments: 10; 5.5 

20+ 10=2; 11 +5.5= 2 

2 x 4 gravity points = 8 gravity points 


Add 8 gravity points to your hydrometer reading to 
obtain the adjusted reading at 100°F. If the uncorrected 
hydrometer is 1.240 the corrected reading would be: 
1.240 + 8, or 1.248 


b. For every 10F° (5.5C°) the electrolyte 
temperature is below 80°F (27°C), subtract 
.004 (4 gravity points) from the specific 
gravity reading. 
Example: Electrolyte Temperature = 10°F; -13°C 
Corrected temperature = 80°F; 27°C 
Difference = 70°F; 40°C 
Increments: 10; 5.5 
70 + 10= 7; 40+ 5.5 = 7 
7 x 4 gravity points = 28 gravity points 


If the uncorrected hydrometer reading is 1.210 the 
corrected reading would be 1.210 - 28 = 1.182 


The corrected reading is of most importance during 
cold weather when the hydrometer reading is always 
corrected to a lower specific gravity reading. A low 
reading signifies the battery has less available power to 
crank the engine and that booster batteries may be 
required. 
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ADDING MAKE-UP WATER 

Check the electrolyte level of each cell and the 

general condition of the battery. 
1. Maintain the electrolyte level to the base of 
each vent well. 
2. The make-up water must be one of the 
following (in order of preference): 
a. Distilled water. 
b. Odorless, tasteless drinking water. 
с. Iron free water. 
d. Апу available water. 
WARNING 
Never add acid or electrolyte. 
READING THE AMMETER 
1. After starting the engine, the ammeter indicator 
should register to the right of zero, but should 
never be "pegged". 
2. After the engine has been running, 
indicator should be just to the right of zero. 

If the indicator either "pegs" to the right, or remains to 
the left of zero with an increase of engine speed, have 
the electrical charging system checked. 

The alternator charging rate maintains the battery's 
electrolyte specific gravity reading, and the battery's 
performance. An undercharge rate cannot maintain a 
desired 1.250 specific gravity reading. An overcharge 
rate will boil the water from the electrolyte solution. A 
proper charging rate should require no more than one 
ounce (30 cc) of water per cell per week to maintain a 
fully charged battery. 


the 


CLEANING BATTERY 
1. Mix a weak solution of baking soda and water. 
Apply the solution with a bristle brush. 


CLEANING BATTERY TERMINALS 
2. Thoroughly rinse the battery and battery tray 
with clean water. 
3. Apply grease to the battery cable clamps and 
terminals and to all threads. 


COLD WEATHER BATTERY MAINTENANCE 


The following instructions aid in obtaining maximum 
performance in cold weather: 


1. 


After 
battery. 


adding make-up water, charge the 
The added water will dilute the 


electrolyte. This will lower the specific gravity 
of the solution, raise the freezing point of the 
solution and lower the charge of the battery. 


CHARGING THE BATTERY 


2. 


Keep the batteries fully charged either by 
operating the charging system or by using a 
battery charger. 

Keep the electrolyte warm when the battery is 
not in use. The heat from an electric light bulb 
usually is sufficient. 


CAUTION 


Do not lay cloth or any flammable material 
in contact with a lighted bulb. Charring, or 
fire, can result. 
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4. 
5. 


Use starting aids as instructed when starting. 
Use booster batteries as required. Connect as 
instructed below. 


CONNECTING A BOOSTER BATTERY 


1. 


2. 


Using a pair of jumper cables, connect the red 
jumper cable to the "hot" terminal of the 12 
Volt booster battery. 

Connect the black jumper cable to the ground 
terminal of the booster battery. 


CAUTION 


Keep the red and black cable terminals from 
touching each other. 


3. 


4. 


Connect the other end of the red jumper cable 
to the "hot" terminal of the engine battery. 
Connect the other end of the black jumper 
cable to the ground terminal of the engine 
battery. 

Start the engine using starting aids as 
instructed. 


REMOVING JUMPER CABLES 
As soon as the engine starts: 


1. 


2. 


3. 


Disconnect the black jumper cable from the 
engine battery ground terminal. 

Disconnect the red jumper cable from the 
engine battery "hot" terminal. 

Disconnect the black jumper cable from the 
booster batteries. 

Disconnect the red jumper cable from the 
booster batteries. 

Disconnect the booster batteries. Charge them 
to full capacity with a battery charger. 


POWER COUPLING SYSTEM 


ENCLOSED CLUTCHES AND/OR 
FRONT POWER TAKE-OFF 


CHECKING CLUTCH ADJUSTMENT 


While engaging the clutch to pick up the load, check 
the clutch adjustment. The clutch should engage with a 
hard push and distinct snap. If engagement is "soft", 
adjust the clutch. 


ADJUSTING CLUTCH 
1. Stop the engine and remove the clutch 
inspection cover. 


CLUTCH INSPECTION COVER 


2. Turn the clutch until the lock pin, engaged in 
the locking ring, is visible. 

3. Ри! the lock pin out and rotate the locking ring 
clockwise until the lock pin pops into the next 
notch. 


DISENGAGING LOCKING PIN 
4. Test the clutch adjustment. If still too "soft", 
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5. 


rotate the ring to the next notch. If the 
adjustment is too tight-turn the ring back one 
notch. 

Install the cover. 


LUBRICATING FLYWHEEL CLUTCH 

The flywheel clutch bearings are grease lubricated, 
except the main shaft bearing. The main shaft bearing 
is oil lubricated. 

Lubricate the shift lever bearings; 1 fitting on 
each side of clutch housing. 


1. 


LUBRICATING SHIFT LEVER BEARINGS 


1. 


2. 


Oil level gauge 


Lubricate the pilot bearing; 1 fitting at the end 
of shaft. If this fitting is not accessible, remove 
the plug located on the circumference of the 
shaft near the rear of the housing, and install a 
fitting. 

Lubricate the shift-collar bearings; 1 fitting at 
top-left of center. 

Check the main shaft bearing oil reservoir level 
with engine stopped. Maintain the oil level at 
the FULL mark on the oil level gauge. Add oil 
through the filler tube on top of the bearing 
cage housing. See the Lubrication and 
Maintenance Chart for proper oil. 

To drain the reservoir: Remove the drain plug 
located on the lower right side of the shaft 
bearing reservoir. Drain and install the drain 
plug. Fill to the FULL mark on the oil level 
gauge. Install filler cap. 


MISCELLANEOUS MAINTENANCE 


VEE BELTS 
CHECKING BELTS ADJUSTING BELT TENSION 
1. Check belt wear. 
2. Check tension of each belt Alternator Drive (Fig. А)! 
1. Loosen the bolts on the alternator. 
If one belt in a set requires replacement, always install 2. Move the alternator until the belt is properly 
a new matched set of belts-never replace just the worn adjusted. Tighten the adjustment bolt. 
belt. If only the worn belt is replaced, the new belt will 3. Check the adjustment. 
be carrying all of the load-as it will not be stretched as 4.  Tighten the bolt. 


much as the older belts-and all of the belts will-fail in 
rapid succession. 

In the following illustrations the pulley marked X is the 
adjusting pulley. The pulley marked C is the crankshaft. 
Force is applied at the arrow. See the chart for the 
force and belt deflection. 


FIG. A ALTERNATOR DRIVE AND WATER DRIVE FIG. B HIGH MOUNT FAN DRIVE 


ATTACHMENT FORCE BELT FOR SCHEMATIC 
DEFLECTION SEE: 


Air Compressor Drive 
w/high mount fan 4 Ibs. 182 gms. 0.12 in 3.0 mm 
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High-Mount Fan Drive (Fid. В) 
1. 


Water Pump-Fan Drive (ЕЧ. А)| and Air Compressor Loosen the four bolts holding the adjustment 


Drive (Fig. С & D)] plate. 
1. Loosen the adjusting bolt and pivot bolt on the 2. Loosen the adjustment bolt locknut. 
idler. 3. Turn the adjustment bolt to obtain correct bolt 
2. Move the idler outward until the belt is properly adjustment. 
adjusted. Tighten the adjustment bolt. 4.  Tighten the four bolts holding the adjustment 
3. Check the adjustment. plate. 
4.  Tighten the pivot bolt. 5.  Tighten the adjustment bolt locknut. 


Mh ces t e on t De CELL OR a 


FIG. D AIR COMPRESSOR DRIVE WITH HIGH 


FIG. C AIR COMPRESSOR DRIVE 
MOUNT FAN DRIVE 


SAFETY SHUT-OFF CONTROLS 


The shut-off controls must be checked to insure 
proper functioning if and when needed. То prevent 
damage to your engine while making the required tests, 
only authorized personnel should perform the checks. 
Contact your Caterpillar dealer. 
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Proper service improves performance- 
cuts operating costs 


FW Series Cyclopac" Air Cleaners 


The Donaldson FW Series air cleaner and reusable part. Rigid manufacturing 
has only a minimum number of specifications and controls are the 
parts. The heart of the air cleaner is the key to the built-in quality of this part, 
Duralife* || double-life element which 

can be cleaned and reused. The air C. Baffle Assembly — Retains the dirt 
cleaner is designed for fast, easy in the dust cup. 


disassembly so that it may be serviced 


efficiently and quickly. D. Dust Cup is reservoir for dust 


separated from air stream by the 


A. Body Assembly — This sturdy shell integral separator. The slotted baffle 

contains the ducting and sealing surface is an integral part of the separator 

of the air cleaner. which forms a barrier to hold dust in 
the cup. Dust cup can be equipped 

В. Duralife* II Filter Element — Тһе with a vacuator valve to dump collected 

heart of the air cleaner consists of the dust automatically. 


initial separator (fins), the final filter 
and the sealing gasket in one cleanable 


gauge 
at the 
in i Sit cie 


Satety Element Service 


and air cleuner де 
үйрізсе 1116 safety element with 
Element Servicing а now ау eloront every 
i thitd primary element change. 


FH Series Сусіорас Air Cleaners 


The FH Series air cleaner is a low- more filter surface in the same size 

maintenance cleaner featuring built-in cleaner, holds more dust — lasts 

pre-cleaner fins, Duralife* 11 primary much longer. 

element, and a “back-up” safety filter ; 

element for extra protection. D. Baffle Assembly — Retains the dirt 
in the dust cup. 

A. Body Assembly — Rugged construc- сн ҒА) outer cover 

tion for long operating life. E. Dust Cup is reservoir for dust i n system whi 
separated from air stream by the pre- : element. 

B. Safety Element — An added insurance cleaner. 

policy which protects the engine in : : 

case of damage to the primary filter — F. Vacuator Valve (optional) — Ejects 


dust and water continuously. Eliminates 


also guards engine during servicing 20 итп 
regular cup servicing, cuts service time. 


of primary element. 


Empty the ing cup ay 


C. БигаШе” И Primary Element — The 
double-life element — provides much 


On vncoztor ety 
тое. dust сор service " cut 


Element Cleaning Methods 


Clean Duralife element by one 
of the follgwing methods: 


Compressed Air or Washing. 


Compressed air is recommended 
when element will be re-used 
immediately because a washed 
element must be dried before 
re-use. However, washing does 


Compressed Air 

Direct alr through element in 
the direction opposite to normal 
air flow through the element: 
Move nozzle up and down while 
rofating element. Keep nozzle 
at least one inch from pleated 
paper. Maximum air pressure 

fo prevent damage of element 
is 100 P.S.. 


General 


The air cleaner should be inspected 
periodically to maintain maximum 
engine protection and maximum 


service Ше: These inspections should 


Include “the following points: 

1— Inspect the air transfer duct 
‘between the air cleaner and the 
engine to be sure all clamps are 
tight, all flange joints are tight, and 
there аге no cracks in the ducting. 


а better job алі must be used 
when exhaust soot has lodged in 
fine pores of the filter media, 

Use Donaldson D-1400 detergent 
which contains a special! additive 
for removing soot and carbon. 


Replace element after 6 cleanings 
or annually, whichever 


occurs first. 


"Washing 


1. Soak element 15 minutes с ог. 
more іп Donaldson D-1400 and 
water solution, See canon ter Да 
instructions, 2 

2. Rinse until. water te зайг: 
(Maximum water рле: E 
40 PSA} it 


- 8, Ану or use warm flowing ` 


air, max. 160*F. Do not use -. 
сотфговй alr ог tight DUM 


2 — Air cleaner mounting bolts 


and clamps must be tight to hold the ea 


Bir cleaner securely. 


3— Check the dust cup to make 
sure И is sealing 360° around the 
air cleaner body. 


4 — Vacuator valve must be in place, 
not inverted or damaged, and tres 
from obstruction. 


Do not remove plastic fin assembly — Y 


back-flowing with compressed = =i 
air or washing will remove dust from 
beneath the fin assembly, 


Request Form Р45-7188 

“Ном tö Service Оига е? and 
Duralife® И Elements" for scant 
nao. 


ervice m 


5 — Check for dents and damage 
to the alr cleaner which сеш г 
а leak. 


6 — Make sure ай inlet ассозаойой 
are free from obstructions „и 
securely ошон: 


"Service Instructions - 


~ for Cyclopac Series 
Air Cleaners 
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IV-1 
GENERAL 


1-1. Purpose. To provide User and Support personnel supplemental maintenance and repair parts instructions that 
have special application to Commercial Construction Equipment (CCE) items. 


1-2. Scope. This publication applies to Department of the Army Units, Organizations and Activities that use and/or 
support the CCE High Speed, Self-Propelled Compactor. 


1-3. CCE Пет. The term "CCE Item" used in this publication applies to a standard commercial item of commercial 
equipment that has been approved for a specific TOE requirement and is procured and supported under the CCE System 
Plan. This plan permits maximum utilization of the civilian construction industry's competitive research and 
development, manufacturer's equipment publications and commercial sources for repair parts. 


1-4. Description. The CCE Compactor is manufactured by Buffalo- Bomag, a division of the Koehring Company, 
Mississauga, Ontario, Canada. It is powered by a Caterpillar V-8 diesel engine (Model 3208). This engine is similar to 
those used in a number of construction equipment items currently in the military system. The transmission assembly 
consists of two basic components, an integral torque converter and a three-speed powershift transmission. 


1-5. Operational Concept. The CCE Compactor can be deployed world- wide in all areas and altitudes where high 
volume compaction is feasible. The compactor is intended for use in construction operations for: 


a. Compacting to a high density a full range of soils except clean sand. 


b. Performing limited dozing or "striking off" functions. It will be issued as a replacement for towed sheepsfoot 
rollers (LIN 512438). 


1-6. Procurement Status. The procurement contract number is DSA 700-76-C-8075 and was awarded on 26 
September 1975. 


1-7. Equipment Publications. 


a. Initially two sets of the manufacturer's commercial publication will be overpacked and shipped with each 
compactor. 


b. If additional assistance is required, contact the address in paragraph 1-11 of this publication. 


1-8. Personnel and Training. 


a. MOS Requirements: 
(1) Operator: 62J20, General Construction Machine Operator. 
(2) Organizational Maintenance: 62B20, Construction Equipment Repairman. 


(3) Direct and General Support Maintenance: 62B30, Construction Equipment Repairman; 63G20, Fuel and 
Electrical Systems Repairman, 44B20 Metal Body Repairman. 


b. New Equipment Training: New Equipment Training Teams (NETTs) are available to major field commands. 
Requests for NETTs should be forwarded to Commander, US Army Tank-Automotive Materiel Readiness Command 
(TARCOM), ATTN: DRSTA-MLT, Warren, MI 48090. Training teams should be requested only when trained personnel 
are not available in the command to operator and/or maintain the compactor. 


1-9. Logistics Assistance. 


a. Tank-Automotive Command Field Maintenance Technicians stationed at CONUS and OCONUS installations 
will be fully qualified and available to furnish on-site training and or assistance concurrent with receipt of the compactor. 


b. Assistance can be obtained by contacting the Logistics Assistance Office listed in Appendix B of AR 700-4. 


1-10. Warranty. The CCE Compactor contractor warrants the products furnished under this contract according to the 
terms and conditions described in the equipment publications and Appendix B of this publication. А! warranties 
furnished to the compactor contractor by subcontractors of assemblies or components utilized in the manufacture of the 
end item will be extended to the Government. See Appendix B for warranty guidelines. 


1-11. Reporting of Errors. You can improve this publication by recommending improvements, using DA Form 2028 
(Recommended Changes to Publications and Blank Forms) or DA Form 2028-2 located in the back of the manual and 
mail the form direct to Commander, US Army Tank-Auto- motive Materiel Readiness Command, ATTN: DRSTA-MBS, 
Warren, MI 48090. A reply will be furnished direct to you. 


IV-2 


MAINTENANCE 


2-1. Maintenance Concept. The CCE Compactor will not require any new or special maintenance considerations. All 
maintenance functions can be accomplished within the current maintenance concepts established for construction 
equipment. 


a. Operator/Crew Maintenance: Operator and crew maintenance is limited to daily preventive maintenance 
checks and services. 


b. Organizational Maintenance: Organizational maintenance consists of scheduled preventive maintenance 
services, minor repairs and adjustments. 


C. Direct support Maintenance: Direct support maintenance consists of repairs on-site or in a direct support 
units shops. Repairs are accomplished with a minimum of tools and test equipment; the assemblies and end items thus 
repaired are returned to their users. 


d. General Support Maintenance: General support maintenance overhauls selected assemblies and repairs 
items designated by the area support command for return to stock. 


e. Depot Maintenance: Depot maintenance overhauls end items and selected major assemblies when they are 
required to satisfy overall Army requirements. Overhaul of the end item may also be performed by contract with the 
manufacturer. 


2-2. Maintenance Allocation Chart. Maintenance will be performed as necessary by the category indicated in the 
Maintenance Allocation Chart (MAC) (Appendix C) to retain or restore serviceability. All authorized maintenance within 
the capability of a using organization will be accomplished before referring the item to support maintenance. Higher 
categories will perform the maintenance functions of lower categories when required or directed by the appropriate 
Commanders. Using and support units may exceed their authorized scope and functions in the MAC when approval is 
granted by the next higher support maintenance Commander. 


2-3. Modifications. Modifications will be accomplished by the end item manufacturer after TARCOM approves the field 
campaign or modification plan. See Appendix D. 


2-4. Equipment Improvement Recommendations (EIR). Equipment improvement Recommendations will be submitted 
in accordance with TM 38-750, 


2-5. Equipment Readiness Reporting. Readiness Reporting will be accomplished as required by current ТМ 38-750. 


2-6. Maintenance Expenditure Limits. The average life expectancy for the compactor is 15 years. 


PERCENT OF REPAIR YEAR 
50% 1982 
45% 1985 
40% 1987 
35% 1989 
30% 1991 
20% 1993 
10% 1994 


2-7. Shipment and Storage. 


a. Shipment and Storage. Refer to TB 740-97-2 for procedures covering preservation of equipment for 
shipment and storage. 


b. Administrative Storage. Refer to TM 740-90-1 for instructions covering administrative storage of equipment. 


2-8. Destruction to Prevent Enemy Use. Refer to TM 750-244-3 for procedures covering destruction of equipment to 
prevent enemy use. 


2-9. Fire Protection. 
a. A hand operated fire extinguisher may be installed at the discretion of the using unit. 
b. Approved hand-portable fire extinguishers are listed in TB 5-4200-200-10. 


2-10. Basic Issue Items List (ВІ). See Appendix E for a list of items which accompany the end item or are required for 
operation and/or operator 's maintenance. 


2-11. Maintenance and Operating Supply List. See Appendix F for a list of maintenance and operating supplies required 
for initial operation. 


2-12. Special Tools and Equipment. No special tools or equipment are required for operation and maintenance of the 
compactor. 


2-13. Maintenance Forms and Records. Operational Maintenance and Historical Records will be maintained as required 
by the current TM-38-750. 


2-14. Facilities. No special maintenance facilities are required for the compactor. 
2-15. Safety Precautions. 
а | Trained operators only. 


b. Do not park or enter under machine without setting parking brake. If on a grade, block wheels. Connect 
safety links if engine is running. 


с. Make certain no one is іп center joint area between scraper bar and rear wheel before starting machine. 


d. Never adjust or lubricate machine while engine is running. If machine is malfunctioning or awaiting service 
tie red warning tag on steering wheel. 


е. Do not use blade as a brake when going down a steep slope. 


IV-3 


REPAIR PARTS SUPPLY 


3-1. General. 


a. The basic policies and procedures in AR 710-2 and AR 725-50 are generally applicable to repair parts 
management for CCE items. 


b. Manufacturer's parts manuals are furnished with CCE items instead of Department of the Army Repair Parts 
and Special Tool List (RPSTL). 


с. National Stock Number (NSN's) are initially assigned only to PLL/ASL parts and major assemblies, i.e., 
engines, transmissions, etc. Additional NSN's are assigned by the supply support activities as demands warrant. 


d. Automated Processing (AUTODIN) of Federal Supply Code Manufacturer (FSCM) part number requisitions, 
without edit for matching NSN's and exception data, is authorized. 


е. Proper use of project codes and weapon systems designator codes on parts requisitions is essential. 


f. Repair parts are available from commercial sources and may be purchased locally in accordance with AR 
710-2 and AR 735-110. 


g. Initial Prescribed Load List (PLL) and Authorized Stock List (ASL) will be distributed by US Army Tank- 
Automotive Materiel Readiness Command (TARCOM), ATTN: DRSTA-FHV. 


3-2. Prescribed Load List (PLL). The PLL distributed by TARCOM is an estimated 15 days supply recommended for 
initial stockage at organizational maintenance. Management of PLL items will be governed by the provisions of AR 710- 
2 and local command procedures. Selection of PLL parts for shipment to CONUS/OCONUS units is based upon the 
receiving Command's recommendation after their review of the TARCOM prepared list. Organizations and activities in 
CONUS/OCONUS will establish PLL stocks through normal requisitioning process. 


3-3. Authorized Stockade List (ASL). The ASL distributed by TARCOM is an estimated 45 days supply of repair parts 
for support units and activities. The ASL parts will be shipped according to the recommendations of the receiving 
commands, after they have reviewed the initial list distributed by TARCOM. Support units and activities in 
CONUS/OCONUS will establish ASL stocks through normal requisitioning process. 


3-4. Requisitioning Repair Parts. 


a. Using Units/Organizations: Requisitions (DA Form 2765 Series) will be prepared according to AR 710-2 and 
local command directives. All requisitions will have the Weapons System Designator Code "38" (interim Change 5-1, AR 
710-2 per DA Message, DALO-SMS 091400Z June 78) entered in the 2nd and 3rd positions of block 18. Units in 
CONUS will use Project Code "ВОМУ" in block 19. Units OCONUS will enter in block 19 Project Code "JZC", Appendix 
H. 


b. Support Units and Activities: 


(1) General: All MILSTRIP requisitions (DD Form 1348 Series) prepared for repair parts support of CCE items 
will include distribution and project codes, see Appendixes |, J, and K. 


(2) Distribution Code: Supply customers in CONUS will use Code "F" in card column 54. Customers OCONUS 
will use the appropriate code from Appendix P, Paragraph P-3a(l) AR 725.50. Weapons System Designator Code "38". 
(DA Message DALO-SMS, 091 4QOZ,Jun 78), will be entered in card columns 55 and 56 of all requisitions for parts to 
support the Compactor. 


(3) Project Codes: The Project Code "BGW" will be used by CONUS customer when requisitioning part 
numbered parts. Supply customers OCONUS will use Project Code "JZC" for part numbered parts,. 


3-5. Submitting Requisitions. 


a. Using Units and Organizations will submit DA Form 2765 Series requisitions to designated support units or 
activities in accordance with local procedures. 


b. Support units and activities will forward MILSTRIP requisitions for NSN parts through the Defense Automated 
Addressing System (DAAS) to the Managing Supply Support Activity. Requisitions for part numbered part will be 
forwarded through DAAS to the Defense Construction Supply Center (DCSC). 


NOTE: When the manufacturers part number and Federal Supply Code for Manufacturer (FSCM) exceed the space in 
card columns 8 through 22 of AO2/AOB requisitions, prepare an АОБАОЕ requisition (DD Form 1348-6) and mail it to 
Commander, Defense Construction Supply Center, ATTN: DCSC-OSR, Columbus, Ohio 43215. 


APPENDIX A 


EQUIPMENT PUBLICATIONS 


DA EQUIPE.NT PUBLICATIONS 
NOMENCLATURE EQUIPMENT PUBLICATION DATE 
NUMBER AVAILABLE 


Utilization of Engineer Construction TM5-331A Aug 67 
Equipment: Volume A, Earth moving, 

compaction, grading, and ditching 

equipment. 


NOTE.: Supervisors and operators’ should refer to TM5-331A to get the most use from this 
equipment. 


APPENDIX B 


WARRANTY GUIDELINES 


1. A warranty period of 12 months or 1,00Q hours applies to the Compactor, High Speed Model K300, Contract No. 
DSA700-76-C-8075, manufactured by Koehring Co., after delivery to the Government. This warranty applies to the end 
item, components and all supplies furnished under the contract. 


2. Using units may not contact their local dealer. You must mail DA Form 2407 to the Maintenance Directorate, 
TARCOM, at the following address: US Army Tank-Automotive Materiel Readiness Command, ATTN: DRSTA-MVB, 
Warren Michigan 48090. To expedite actions you may call the information to AUTOVON 369-2434, 2982, or 2868 with 
the information from your DA 2407, Section 1, Block 1 through 11, Blocks 16, 17, 18 and 20. 


3. General information: 


a. DA Form 2407 (prepared in accordance with warranty claim actions in TM 38-750) will be used to submit 
warranty claims actions for end items when components, parts or assemblies are defective and are covered by a 
manufacturer's warranty. End items under warranty are identified by a decal plate and/or warranty statement included in 
the operator's and maintenance manual for the end item. All warranty actions settled or unsettled will be reported to the 
National Maintenance Point (NMP) on DA Form 2407. For warranties settled locally the DA Form 2407 will contain a 
statement "For Information Only" in block 35. 


b. Maintenance activities in support of organizational maintenance are the responsible points of contact 
between the originator of warranty claims and the National Maintenance Point (US Army Tank-Automotive Materiel 
Readiness Command, DRSTA-[VB, AUTOVON 369-2434, 369-2982, 369-2668, Warren, Michigan 48090, which serves 
as. the DA Representative with the contractor in warranty matters. 


NOTE: In certain instances, the originating organization and the support activity are one and the same. 


с. Before you take your equipment to a dealer for repair, whether or not it was necessary for you to go through 
the NMP (TARCOM), check with your local procurement office to see if a funds commitment document is needed. 
Sometimes, even though the majority of the repairs are covered by the warranty, there may be a small charge for normal 
maintenance costs, i.e., oil filters, oil, etc. Further, the cause of damage could be determined by the dealer to be directly 
related to "operator abuse." In that case, the Government may be obligated to pay for teardown services even if the 
repairs are no longer desired, or for the complete cost if repairs are to be completed by the dealer. 


APPENDIX B 


d. When the equipment is given to the dealer for repairs, find out how long the work will taken the extent of the 
problem, if possible, and the charges, if any, which may be involved. Leave the name and telephone number of the 
person to be contacted for pickup of the equipment and specifically state that he should be called as soon as the repairs 
are finished. In addition, state he should be telephoned if unexpected problems, costs and/or delays are encountered. 
Get the name and telephone number of the service Manager, for any required follow-up purposes. 


е. When you arrive to pick up your equipment after completion of services, make certain that you know exactly 
what repairs were performed and/or parts replaced. This is required for overall problem trend evaluation by the NMP and 
must be identified upon completion of warranty services. 

f. Telephone the NMP at TARCOM, AUTOVON 369-2434, 369-2982, and/or 369-2668 if: 


(1) Your equipment requires repairs and you cannot obtain there services using the procedures listed above. 


(2) The length of time required for repairs may seriously namper your mission, ог if the dealer's overall response 
to your requirements are not satisfactory. 


(3) You have any questions regarding warranty procedures - either in general or about a specific Job. Do not 
wait until your problems become critical. 


9. Do not attempt to conduct negotiations regarding a breach ої warranty. This is a function of the Contracting 
Officer, through the NMP at TARCOM. 
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APPENDIX С 
MAINTENANCE ALLOCATION CHART 
FOR 


COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


Section |. INTRODUCTION 


1. General: This Maintenance Allocation Chart designates responsibility for performance of Maintenance functions 
to specific Maintenance categories. 


2. Maintenance functions: 


a. Inspect: To determine the serviceability of an item by comparing its physical, mechanical and/or electrical 
characteristics with established standards through examination. 


b. Test: To verify serviceability and detect incipient failures by measuring the mechanical or electrical 
characteristics of an item and comparing those characteristics with prescribed standards. 


с. Service: Operations required periodically to keep ап item in proper operating condition, i.e., to clean 
(decontaminate), to preserve, to drain, to paint, or to replenish fuel, lubricants, hydraulic fluids, or compressed air 
supplies. 


d. Adjust: To maintain, within prescribed limits, by bringing into proper or exact position, or by setting the 
operating characteristics to specified parameters. 


е. Align: To adjust specified variable elements of ап item to bring about optimum or desired performance. 

Calibrate: To determine and cause corrections to be made or to be adjusted on instruments or test measuring and 
diagnostic equipment used in precision measurement. Consists of comparisons of two instruments, one of which is a 
certified standard of known accuracy, to detect and adjust any discrepancy in the accuracy of the instrument being 
compared. 


g. Install: The act of emplacing, seating, or fixing into position an item, part, or module (component or assembly) 
in a manner to allow the proper functioning of an equipment or system. 


h. Replace: The act of substituting a serviceable like type part, subassembly, or module (component or assembly) 
for an unserviceable counterpart. 
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i. Repair: The application of maintenance services or other maintenance actions to restore serviceability to an 
item by correcting specific damage, fault, malfunction, or failure in a part, subassembly, module (component or 
assembly), end item, or system. 


ј. Overhauls: That maintenance effort (service/action) necessary to restore an item to a completely 
serviceable/operational condition as prescribed by maintenance standards (i.e., DMWR) in appropriate technical 
publications. Overhaul is normally the highest degree of maintenance performed by the Army. Overhaul does not 
normally return an item to like new condition.- 


К. Rebuild: Consists of those services/actions necessary for the restoration of unserviceable equipment to а 
like new condition in accordance with original manufacturing standards. Rebuild is the highest degree of materiel 
maintenance applied to Army equipment. The rebuild operation includes the act of returning to zero those age 
measurements (hours/miles, etc) considered in classifying Army equipments/components. 


3. Column entries: Columns used in the Maintenance allocation chart are explained below: 


a. Column 1, Group Number: Column 1 lists group numbers, the purpose of which is to identify components, 
assemblies, subassemblies, and modules with the next higher assembly. 


b. Column 2, Component/Assembly: Column 2 contains the noun names of components, assemblies, 
subassemblies, and modules for which maintenance is authorized. 


C. Column 3, Maintenance Functions: Column 3 lists the functions to be performed on the item listed in 
Column 2. 


d. Column 4, Maintenance Category: Column 4 specifies, by the listing of a "work time" figure in the 
appropriate subcolumn(s), the lowest level of maintenance authorized to perform the function listed in Column 3. This 
figure represents the active time required to perform that maintenance function at the indicated category of maintenance. 
If the number of complexity of the tasks within the listed maintenance function vary at different maintenance categories, 
appropriate "work time" figures will be shown for each category. The number of manhours specified by the "work time" 
figure represents the average time required to restore an item (assembly, subassembly, component, module, end item or 
system) to a serviceable condition under typical field operating conditions. This time includes preparation time, 
troubleshooting time, and quality assurance/quality control 
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time in addition to the time required to perform the specific tasks identified for the maintenance functions authorized іп 
the Maintenance Allocation Chart. 


е. Column 5, Tools and Equipment: Column 5 specifies by code those common tool sets (not individual tools) 
and special tools, test, and support equipment required to perform the designated function. 


f. Column 6, Remarks: Column 6 contains an alphabetic code which leads to the remark in Section IV, 
Remarks, which is pertinent to the item opposite the particular code. 
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SECTION Il. MAINTENANCE ALLOCATION CHART 
FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE 
NUMBER FUNCTION 


ENGINE 


Engine Assembly Test 
Service 
Replace 
Repair 
Overhaul 

Engine Mounts Replace 


Cylinder Block Repair 
Replace 

Cylinder Sleeve Replace 

Cylinder Head Replace 
Repair 
Overhaul 


Crankshaft Replace 
Main Bearings Replace 
Drive Pulley Replace 


Flywheel Replace 
Repair 

Flywheel Replace 
Repair 


Pistons and Connecting Replace 
Rods Repair 
Rings and Bearings Replace 


Rocker Arms Replace 
Valve Springs Test 
Replace 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 


14 


APPENDIX С 


SECTION Il. MAINTENANCE ALLOCATION CHART 
FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE 
NUMBER FUNCTION 


Engine Lubrication 
System 

Oil Cooler 

Oil Pan 

Oil Pump 

Oil Pressure 


Regulator 
Oil Filter Assembly 


Oil Filter Element 
Exhaust Manifold 


FUEL SYSTEM 


Fuel Injector 


Fuel Pump 


Air Cleaner 


Air Cleaner Element 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 
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SECTION Il. MAINTENANCE ALLOCATION CHART 


FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE |MAINTENANCE CATEGORY, AND 
NUMBER FUNCTION 


Fuel Tank 


Lines and Fittings 


Governor Engine speed 


Fuel Filters 


Elements 

Throttle Control/ 
Linkage 

EXHAUST SYSTEM 


Mufflers and Exhaust 
Pipes 


COOLING SYSTEM 


Radiator 


Radiator Shroud 


Thermostat 


Hoses and Clamps 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 
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SECTION Il. MAINTENANCE ALLOCATION CHART 
FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE 
NUMBER FUNCTION 


Water Pump 


Fan Assembly 


Fan Belts 


ELECTRICAL SYSTEM 


Alternator 


Alternator Drive Belt 


Starting Motor 


Instrument Panel 
Accessories 


Miscellaneous Elec- 
trical Items (Switches, 
Circuit Breakers) 


Head Light Assembly 


Head Light Lamp Units 


Sending Units/ 
Warning Switches 


Horn Assembly 


Battery 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 
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SECTION Il. MAINTENANCE ALLOCATION CHART 
FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 
(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE |MAINTENANCE CATEGORY; AND 
NUMBER FUNCTION 


Battery Box 


Wiring Harness 


TRANSMISSION 


Transmission Assembly 
Service 
Replace 
Repair 
Overhaul 


Control Valve Replace 
Repair 


Torque Converter Replace 
(Integral) Repair 


Transmission Oil Service 
Filter Replace 

Repair 
Oil Filter Element Replace 
PROPELLER SHAFT 


Transmission Output 
to Axles 


FRONT AXLE 


Front Axle Assembly 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 
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SECTION Il. MAINTENANCE ALLOCATION CHART 
FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE 
NUMBER FUNCTION 


Front Differential 


Planetary/Final Drive 


REAR AXLE 


Rear Axle Assembly 


Rear Differential 


Planetary/Final Drive 


BRAKE SYSTEM 


Parking Brake Linkage 


Service Brakes 


Master Cylinder 


Lines and Fittings 


WHEELS 


Wheel Assembly 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 
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SECTION Il. MAINTENANCE ALLOCATION CHART 
FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE 
NUMBER FUNCTION 


Wheel Shoe and Cap Inspect 
Replace 


STEERING 
Steering Wheel Replace 


Center Joint Assembly Service 
Replace 
Repair 


Steering Control Unit Replace 
Repair 


Hydraulic Steering Pump Replace 
Repair 
Overhaul 


Hoses, Lines and Replace 
Fittings Repair 


Hydraulic Steering Service 
Cylinders Replace 
Repair 


Valve Assembly Replace 
Repair 


FRAME 

Frame Assembly Repair 
HOOD, FENDERS, PANELS 

AND PLATES 

Hood Assembly 


Fenders 


Floor Plates 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 
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SECTION Il. MAINTENANCE ALLOCATION CHART 
FOR 
COMPACTOR, HIGH SPEED TAMPING, SELF-PROPELLED (CCE) 


(1) (2) (3) 


GROUP COMPONENT/ASSEMBLY MAINTENANCE 
NUMBER FUNCTION 


Seat Assembly 


Tool Box 


EARTH MOVING EQUIPMENT 
COMPONENTS 


Dozer Blade Assembly 


“The Subcolumns are as follows: 
C--operator/crew F--direct support D-depot 
O--organizational H--general support 
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MAINTENANCE ALLOCATION CHART FOR 


COMPACTOR, HIGH SPEED TAMPING, 
SELF-PROPELLED (CCE) 


SECTION Ill - TOOL AND TEST EQUIPMENT REQUIREMENTS 


TOOL/TEST NOMENCLATURE NATIONAL/NATO 
STOCK NUMBER 
REF CODE 


Unless otherwise noted, all maintenance 
functions can be accomplished with the tools 
contained in the following, common two sets. 


Shop Equip Contact Maint, 4940-00-294-9518 T10138 
TRK MTD (SC 4940-97-CL-EOI) 


Shop Equip Org Repair, 4940-00-294-9516 | Т13152 
Light TRK MTD (SC 4940-97- 
CL-E04) 


Tool Kit Automotive Maint, 4910-00-754-0654 | М/32593 
Org Maint Common #1 (SC 
4910-95-CL-A74) 


Tool Kit Automotive Maint, 4910-00-754-0650 | М/32730 
Org Maint Common #2 (SC 
4910-95-CL-A72) 


Tool Kit, Light Weight 5180-00-177-7033 |W33004 
(SC 5180-90-CL-W26) 


Shop Equip Auto Maint and 4910-00-754-0653 | W32867 
Repair Org Maint Supp #1 
(SC 4910-95-CL-A73) 


Shop Equip Welding Field 3470-00-357-7268 T16714 
Maint (SC 3470-95-CL-A08) 


Tool Set, Veh Full Tracked 4940-00-754-0743 W65747 
Sugg #2 SC 4940-95-CL-A08 


Shop Equip Gen Purp Repair 4940-00-287-4894 T10549 
Semitrlr MTD (SC 4940-97- 
CL-E03) 


Tool Kit Automotive, Fuel 4910-00-754-0655 | М/32456 
and Elec Sys Repair (SC 
4910-95-CL-A50) 


Tool Kit, Master Mechanic 5180-00-699-5273 W45060 
and Equip Maint and Repair 
(SC 5180-90-CL-E05) 
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MAINTENANCE ALLOCATION CHART FOR 


COMPACTOR, HIGH SPEED TAMPING, 
SELF-PROPELLED (CCE) 


SECTION Ill - TOOL AND TEST EQUIPMENT REQUIREMENTS 


TOOL/TEST NOMENCLATURE NATIONAL/NATO 
STOCK NUMBER 
REF CODE 


Shop Set, Fuel and Elec 4910-00-754-0714 | Т30414 
Sys Field Maint Basic (SC 
4910-95-CL-AO1 ) 


Shop Set, Fuel and Elec 4910-00-390-7775 | Т30088 
Sys Field Maint Basic Sup 
#2 (SC 4910-95-CL-ASS) 


Shop Equip Machine Shop, 3470-00-754-0708 T15644 
Field Maint Basic (SC 
3470-95-CL-A02) 


Measuring and Lay Out Tool, 5280-00-511-1950 W44512 
Set, Mach (SC 5280-95-CL- 
Ао2) 


Tool Kit Body and Fender 5180-00-754-0643 |У/33689 
Repair 


Wrench Set Socket, 3/4" 5310-00-754-0743 |W65747 
Drive Hex Type 


Wrench Torque, 3/4" Drive 5120-00-542-5577 Y84966 
500 Ib Cap 


Multimeter 6525-00-999-7465 | M80242 
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APPENDIX D 


CCE MANUFACTURER FIELD CAMPAIGNS AND MODIFICATION PROCEDURES 


APPROVAL OF 
FIELO CAMPAIGN OR MODIFICATION PLAN REPORT OF APPLIED MODIFICATION 


REPORT ОР DEFICIENCY 


FIELD CAMPAIGN OR 
MODIFICATION PLAN 


wass FLOW OF REPORTING 
— FIELD CAMPAIGN OR MODIFICATION PLAN 
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APPENDIX E 


BASIC ISSUE ITEMS LIST (CCE) 


NOMENCLATURE: 
MANUFACTURE: 
SERIAL NUMBER RANGE: 


(1) (2) (3) (4) (5) 
MFR PART NO. MFR FED CODE DESCRIPTION UNITE OF ISSUE QUANTITY 
FURNISHED 
W/EQUIP 
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APPENDIX E 
ITEMS TROOP INSTALLED OR AUTHORIZED LIST 
NATIONAL DESCRIPTION UNIT 
БМВ CODE STOCK # REF МО. & MFR CODE USABLE ON CODE OF MEAS 


NOTE: .The following items 
are overpacked with the compactor. 


7520-00-559-9618 | Case, Cotton Duck: MIL-B- 
11743 (81349) 


7510-00-889-3494 Log Book Binder: MIL-B-43064 


Tool Kit: Consisting of Six 
Open End Wrenches. 2500 
(09605) 


Grease Guns 2055(09605) 


Hose, flex grease: 2089 
(09605) 


NOTE: The following item 
is authorized but not issued 
with the compactor. 


4210-00-889-2221 Extinguisher, Fire Dry 
Chemical 
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APPENDIX F 
PRESCRIBED LOAD LIST (PLL) 
AUTHORIZED STOCKAGE LIST (ASL) 


END ITEM: MAKE: MODEL 
COMPACTOR, HIGH SPEED TAMPING, 5/Р Koehring (BOMAG) 
(CCE 


MFR PART NO: NSN SERIAL NO RANGE: DATE: 
3895-01-024-4064 TO Apr 79 


U/M QTY OF PARTS REQ'D FOR NO. 
SMR CODE NAT'L STOCK NO. PART NUMBER PART DESCRIPTION OF END ITEMS 


PLL ASL 
1-5 1-5 6-20 21-50 


3030-00-609-9458 Belt, Water Pump 
3030-00-689-6099 Belt Fan 


2910-00-989-3388 Element, Fuel Filter, Primary 
2910-00-157-0650 Element, Fuel Filter, Secondary 
4330-01 -044-3143 Filter, Hydr. Element 
2910-00-138-1782 Element, Air Filter 
2520-01-028-0082 Element, Trans.- Filter 
2940-00-470-1238 Element, Oil Filter 
3030-01 -041-3120 2P4230 Belt, Alternator 


— по го го по по по — = 
— по го го по Ло брчк = 
VARA BR AARP го 
з со со со со со OO ГО ГО 


PAGE 1 OF 1 


NSN 
5920-00-142-4833 
5945-00-457-5345 
5330-01-042-2819 
2520-00-509-9686 
5330-01-040-8661 
5330-01-040-8662 
5930-00-020-9535 
6220-00-401-4689 
6220-01-044-0006 
2530-00-226-6413 
5330-01-020-0948 
6685-00-881-3763 


5330-01 -018-5378 


5330-01 -043-1910 


PART NUMBER 


311025 
1115834 
185-8 
570-18X 
111476 
118068 
9001 
M12745 
M12327 
5140 
60К40106 
353-Z 


231080 


4223 


ADDITIONAL REPAIR PARTS 
Е5ОМ 
75915 
16764 
97576 
95019 
12603 
12603 
13445 
74400 
74400 
96151 
12603 
57733 


12603 


09605 
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DESCRIPTION 
Fuse 
Relay, Wrng Light 
"O" Ring 
Kit Brg Race Cap 
Seal, Hub, Oil 
Seal, Differential Pinion 
Switch Emer Brake 
Light, Rear 
Headlights 
Kit, Seal, Steer Valve 
"O" Ring 
Sender, Oil Pressure 


Packing preformed, converter 
Valve Body to Conv. 


Gasket, Steer Pump 


APPENDIX H 
SAMPLE FORMAT- DA FORM 2765 PART NUMBER REQUEST 


(CONUS REQUESTER) 


ЕЛЕҢ T VA unre ЕЕЗ СР mn S mi 


Use the FSCM as the first 5 digits of the 
part оро uuum 


K TE e тың есен | ФИЛ | ла ——J—— pe 
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(9 AVIN L 7-52 NMOS ҰО 


| 


! 


3 
R 
: 
ves Re eee НЕН Е 
sapone, sys dag code Т ГУ ma | т 


шас: аса Fr rr] | каайн 
sper | C 


{ trs project code 
z 
2h » Ка jeu ° т. P: фе 71 


гу ? ae, 1 QUANTITY в це 14. сай, Hr 14; masm). EX: Б; УА 26 
S ранната ав СЕВЕРЕ чи шиа ыи асма бивялачнивя "ном 
та срета кениш зин нс с сыз о с=з ce 


— — < - ж. — 


(CONUS REQUESTER) 


——. —  —— — ене т a Ome --4------- —U —F — ане = 


ГЕНИ ва 
PEE re ЕЕ —— сети am ии —— ЕЕ НЕ С и н... „ш 


~ BEND 


та» —— m 


49 дүмі 4-55 Ұю 
A "p m 


 BOMAG Parts Manual No 3680 
Page 92 


REQUEST FOR IBUE OR TURM-IN (AR 710-2) 
-—- = = M P 


Li М Do 4 а: 
CMT I ун тс. Er ad 
КА 


Ж Lf 
EN ic A мацію М КГ“ nouam | 
EKEN ae ТІРІГЕ So hn и маја ГТ Гази ТВ РҮ ктү КЕЛЕЛЕ, 


- — — же. клен». тат чна N... кәм... елеген. еее мочта ор l... 


= == 


ao кон nee pone 


APPENDIX | 


SAMPLE FORMAT - MILSTRIP REQUISITION FOR GCE (NSN 


за зет. ма 
milm А wiuamiru 


и 


| 
€—— M А онаа {; 
' i! 
ІШІМ a: 
АЛ, a ivy “а „т АНА е ща 
Ke lw p FEBRE mE m Poe] те үл] wn han аы |. ч өши Tm 
Mandatory Entry 
Card Column Description of Data for CCE 
1-3 Document Identifier Code АОА - CONUS 
АО1 - Overseas 
4-6 Routing Identifier Code 
7 Media/Status Code 
8-22 NSN 
23-24 Unit of Issue 
25-29 Quantity 
30-43 Document Number 
44 Demand Code 
45-50 Supplementary Address 
51 Signal Code 
52-53 Fund Code 
54-56 Distribution Code CC-54 "Е" for CONUS; 
see AR 725-50 
for OCONUS 
CC-55-56 Weapon System Code 
57-59 Project Code 
60-61 Priority Code 
62-64 Required Delivery Date 
65-66 Advice Code 
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Card Column 


APPENDIX J 


SAMPLE FORMAT - MILSTRIP REQUISITION FOR CE (NON-NSN) 


Description of Data 


Document Identifier Code 


Routing Identifier Code 
Media/Status Code 
FSCM and Part Number 
Unit of Issue 

Quantity 

Document Number 
Demand Code 
Supplementary Address 
Signal Code 

Fund Code 

Distribution Code CC-54 


CC-55-56 

Project Code 

Priority Code 

Required Delivery Date 
Advice Code 
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Mandatory Entry 
__forCCE . 


АОВ - CONUS 
A@2 - Overseas 
Always S9C 


"F" for CONUS; 

see AR 725-50 

for OCONUS 

Weapon System Code 


CARD 
COLUMN 


67-69 


70 


71-80 


APPENDIX J (CONT’D) 


DESCRIPTION OF DATA 
Blank 


Identification code applicable to 
entry in cc 71-80. 


А - Technical order or Technical 
Manual 


B - End Item Identification 
C - Noun Description 
D- Drawing or Specification No. 


Reference Identification 
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MANDATORY ENTRY 
__FOR COE . 


Identification of 
reference specified 
in сс 70 


APPENDIX K 


SAMPLE FORMAT - MILSTRIP REQUISITION FOR CCE (NON-NSN) (MANUAL) 


С DOCUMENT NUMBER 
MANUFACTURER'S CODE " UNIT z 
— PART NUMBER or | quantity |z} requis. | | 

тараулар рта я $50Е ШЕН DE DATE SERIAL 


SUPPLEMENTARY 
ADDRESS 


BHO REJEGT CODE 


JECT 
CODE 


рата pee sess jet З ЗТ Eres sale e oes Сва 


ТТІ tt 


IDENTIFICATION DATA 


Ж 1. MANUFACTURER'S CODE А PART NO. (When they exceed 2. MANUFACTURER'S NAME 
Саға Columne 8 thru 22) 


3. MANUFACTURER'S CATALOG IDENTIFICATION AND DATE 4. TECHNICAL ORDER NUMBER 


5. TECHNICAL MANUAL NUMBER NAME OF ITEM REQUESTED 
DESCRIPTION OF ITEM REQUESTEO 7а. COLOR 
ND ITEM APPLICATION AND SOURCE OF SUPPLY 


9. REQUISITIONER (Clear Text Name and Address) 10. REMARKS 


FOLD LINE 


===. 


рр t APR 1348-6 USED UNTIL де NON-NSN REQUISITION (MANUAL) 
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APPENDIX K 


INSTRUCTIONS 


This form will only be used in those cases where the manufacturer’s code and part number exceed the spaces 
allocated in card columns 8 - 22 of the requisition. 


CARD 
COLUMN 


30-43 


45-50 


52-53 


54-56 


57-59 
60-61 
62-64 
65-66 


67-80 


IDENTIFICATION DATA - Lower half of DD Form 1348-6. complete Blocks 1 thru 9. 


DESCRIPTION DATA 


Document Identifier Code 


Routing Identifier Code 
Media Status Code 


FSCM and Part Number 


Unit of Issue 

Quantity 

Document Number 

Demand Code 

Supplementary Address 

Signal Code 

Fund Code 

Distribution Code CC 54 
CC 55-56 

Project Code 

Priority Code 

Required Delivery Date 


Advice Code 
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MANDATORY ENTRY 
__FOR CCE . 


АСЕ - CONUS 
A@5 - OCONUS 


Always S9C 


Leave Blank 

Enter In Block 1 
under Identification 
Data 


"F" for CONUS. (See 
AR 725-50 for OCONUS) 
Weapon System Code 


Blank 


APPENDIX L 
MAINTENANCE AND OPERATING SUPPLY LIST 


NOMENCLATURE: MAKE: MODEL: 
Compactor, High Speed, Tamping, Self Propelled Koehring (USA) Bomag Division K300 


MFR PART NO NSN: SERIAL NO RANGE: DATE: 
3895-01-024-4064 Apr 79 


(1) (2) (3) (4) (6) 
MFR PART NO. QTY REQ 
COMPONENT OR F/INITIAL 
APPLICATION МАТ". STOCK NO. DESCRIPTION OPN NOTES 


Engine Crankcase 9150-00- 188-9858 Oil, Lubricating OE/HDO30 3.6 Gal General Svc; NSN for 5 Gal drum 
MIL-L-2104C 


9150-00- 186-6668 Oil, Lubricating OE/HDO10 3.6 Gal Low Temp; NSN for 5 gal pail. 
MII-L-2104C 


Transmission & 9150-00-186-6668 Oil, Lubricating ОЕ/НО010 9.6 Gal Temperature Range: -30 degrees 
Brake MIL-L2104C F and up. 


9150-00-242-7603 Oil, Lubricating MIL-L-10295 9.6 Gal Temperature Range: -60 degrees 
F to 0 degrees F; NSN 5 gal drum 


9150-00-657-4959 Automotive Trans Fluid 9.6 Gal NSN for 5 gal pail. 
(Dexron) 


Final Drive 9150-01-035-5394 Lubricating Oil, Gear 15.2 Gal General Svc and Low Temp, NSN 
MIL-L-2105 5 gal pail. 


Hydraulic Fluid 9150-00- 186-6668 Oil, Lubricating ОЕ/НОО10 56 Gal Temperature Range: -30 degrees 
F and up. 
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APPENDIX L 


MAINTENANCE AND OPERATING SUPPLY LIST 


NOMENCLATURE: MAKE: MODEL: 
Compactor, High Speed, Tamping, Self Propelled Koehring (USA) Bomag Division K300 


MFR PART NO NSN: SERIAL NO RANGE: DATE: 
3895-01-024-4064 Apr 79 


(1) (2) (3) (4) (6) 
MFR PART NO. QTY REQ 
COMPONENT OR F/INITIAL 
APPLICATION МАТ". STOCK МО. DESCRIPTION OPN NOTES 


9150-00-242-7603 Oil, Lubricating, MIL-L-10295 56 Gal Temperature Range: -60 degrees 


F to 0 degrees Р. 
Lubrication 9150-00- 190-0905 GAA Grease MIL-G-10924 0.5 Ib 
Points 


Fuel Tank 9150-00-286-5296 Diesel Fuel, DF 2 80.0 Gal NSN for 55 Gal drum. 


Cooling System 6850-00-181-7933 Anti-Freeze, Permanent 7.5 Gal 50-50 Solution, 15 Gal Maximum 
MIL-A-46153 System capacity 


NOTE: Optional fuels and lubs listed in Service Manual. 
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APPENDIX M 
PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


Maintenance Forms and Records 

Every mission begins and ends with the paperwork. There isn't much of it, but you have to keep it up. The forms and 
records you fill out have several uses. They are a permanent record of the services, repairs, and modifications made on 
your vehicle. They are reports to organizational maintenance and to your commander. And they are a checklist for you 


when you want to know what is wrong with the vehicle after its last use, and whether those faults have been fixed. For the 
information you need on forms and records, see TM 38-750. 


Preventive Maintenance Checks and Services 


1. Do your before (B) PREVENTIVE MAINTENANCE just before you operate the vehicle. Pay attention to the 
CAUTIONS and WARNINGS. 


2. DURING checks and services (D) of PREVENTIVE MAINTENANCE will be performed while the equipment and/or 
its component systems are in operation. 


3. Do your after (A) PREVENTIVE MAINTENANCE right after operating the vehicle. Pay attention to the CAUTIONS 
and WARNINGS. 


4. Do your weekly (W) PREVENTIVE MAINTENANCE weekly. 
5. Do your monthly (М) PREVENTIVE MAINTENANCE once a month. 
6. If something doesn't work, troubleshoot it with the instructions in this manual or notify your supervisor. 


7. Always do your PREVENTIVE MAINTENANCE in the same order so it gets to be a habit. Once you've had some 
practice, you'll spot anything wrong in a hurry. 


8. If anything looks wrong and you can't fix it, write it on your DA Form 2404. If you find something seriously wrong, 
report it to organizational maintenance RIGHT NOW. 


9. When you do your PREVENTIVE MAINTENANCE, take along the tools you need to make all the checks. You 
always need a rag or two. 


A - Keep it clean: Dirt, grease, oil, and debris only get in the way and may cover up a serious problem. Clean as you work 
and as needed. Use dry cleaning solvent (SD-2) on all metal surfaces. Use soap and water when you clean rubber or 
plastic material. 

WARNING 


Dry cleaning solvent, used to clean parts is potentially dangerous to personnel and property. Do not use near open flame 
or excessive heat. Flash point of solvent is 100°F - 138°F. 
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B - Bolts, nuts, and screws: Check them all for obvious looseness, missing, bent or broken condition. You can't try them 
all with a tool, of course, but look for chipped paint, bare metal, or rust around bolt heads. If you find one you think is 
loose, tighten it, or report it to organizational maintenance if you can't tighten it. 


C - Welds: Look for loose or chipped paint, rust, or gaps where parts are welded together. If you find a bad weld, report it 
to organizational maintenance. 


D - Electric wires and connectors: Look for cracked or broken insulation, bare wires, and loose or broken connectors. 
Tighten loose connectors and make sure the wires are in good shape. 


Е - Hoses and fluid lines: Look for wear, damage, and leaks, апа make sure clamps and fittings are tight. Wet spots 
show leaks, of course. But a stain around a fitting or connector can mean a leak. If a leak comes from a loose fitting or 
connector, tighten it. ІТ something is broken or worn out, report it to organizational maintenance. 


10. It is necessary for you to know how fluid leakage affects the status of your vehicle. The following are definitions of the 
types/classes of leakage an operator or crew member needs to know to be able to determine the status of his/her vehicle. 
Learn, then be familiar with them and REMEMBER - WHEN IN DOUBT, NOTIFY YOUR SUPERVISOR! 


Leakage Definitions for Crew/Operator PMCS 


Class | Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops. 
Class | Leakage of fluid great enough to form drops but not enough to cause drops to drip from item being 
checked/inspected, 
Class ПІ Leakage of fluid great enough to form drops that fall from the item being checked/inspected. 
CAUTION 


EQUIPMENT OPERATION IS ALLOWABLE WITH MINOR LEAKAGES (CLASS | OR Il), OR COURSE, 
CONSIDERATION MUST BE GIVEN TO THE FLUID CAPACITY IN THE ITEM/SYSTEM BEING 
CHECKED/ INSPECTED. WHEN IN DOUBT, NOTIFY YOUR SUPERVISOR. 
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OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


B—Before D—During А--АНег W—Weekly M— Monthly 
INTERVAL ITEMS TO BE INSPECTED 
ITEM PROCEDURE: Check for and have repaired, filled or Equipment is not ready/ 
adjusted as needed. AVAILABLE IF: 


NO. 
[of ufo} al лв 


NOTE 
PERFORM WEEKLY AS WELL AS BEFORE РМС55 IF: 


a. You are the assigned operator but have not operated 
equipment since the last weekly. 


b. You are operating the equipment for the first time. 


GENERAL 
. a. Visually check for loose wiring, 495 wed piping ог hoses. 
е b. Look for evidence of fluid leakage (ой, fuel, coolant). Class III leaks or any fuel 
leakages found. 
. ENGINE CRANKCASE 


Check dipstick for proper level. Add oil, as necessary, to 
Full mark. (At operating temperature, engine idling, 180-200° F). 


° TRANSMISSION 
Check dipstick for proper level. Add oil, as necessary, to 
Full mark (At operating temperature, engine idling, 180-200° F). 
HYDRAULIC SYSTEM 


° a. Check hydraulic tank level sight gage (blade lowered and 
engine off). Add oil as required. 


° b. Check hoses and connections for condition and leaks. Class Ш leaks found. 
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OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


B—Before D—During A—Atter W—Weekly M—Monthly 


INTERVAL ITEMS TO BE INSPECTED 
ITE PROCEDURE: Check for and have repaired, filled or Equipment is not ready/ 
NO. adjusted as needed. AVAILABLE IF: 
fel ol лы m 


RADIATOR 
Check coolant level. Add coolant as required (Level should be 
1/2 inch from bottom of filler neck). 


BRAKE MASTER CYLINDER 
Check brake cylinder fluid level. Add as required. 


AIR CLEANER 
a. Check air cleaner indicator. If red, clean or replace air 
filter element. 


b. Inspect air cleaner element. Element missing. 


V BELTS 
Check for frayed, cracked, or broken belts Broken belt. 


AXLES 
Check differential and planetary oil level (allow 5 min for 
oil to settle). 


CONTROLS AND INSTRUMENTS 
a. Engine water temperature gauge (normal operating tempera- If any are not within normal 
ture 165-195°F). operating range. 


b. Engine oil pressure gauge (Idle 10-25 psi, rated speed 
2800 RPM) 45-75 psi). 


c. Converter "out" oil pressure gauge (25-70 psi). 


d. Transmission oil temperature gauge (180-250? Р). 
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OPERATOR/CREW PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


B—Before D—During A—Atter W—Weekly M—Monthly 


INTERVAL ITEMS TO BE INSPECTED 
ITEM PROCEDURE: Check for and have repaired, filled or Equipment is not ready/ 
NO. adjusted as needed. AVAILABLE IF: 
вода m 


CONTROLS АМО INSTRUMENTS (Cont'd) 


е e. Ammeter - slight (+) charge. 
е f. Controls - check for proper operation (i.e., steering, 
shifting, etc.). 
11 е | BATTERY 
Check electrolyte level. Fill as required to split ring. One or more missing or defec- 
Inspect for obvious defects, such as, cracked case or loose tive will not crank engine. 


terminals and cables. 
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ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES 
Q—Quarterly S—Semiannually A—Annually B—Biennially H—Hours M—Miles 


INTERVAL ITEM TO BE INSPECTED 


ITEM 
NO. 
оз] Аа] нм 


. ENGINE 
Check for leaks, loose mounts, and proper operation. 


PROCEDURE:Check for and have repaired, filled or adjusted as needed. 


OIL FILTER 
200 Change oil and filter (after 50 hrs initially). 


FUEL. FILTER 
200 Change fuel filter. 


V BELTS (all belts) 


e Check tension. 
RADIATOR 


е а Check for leaks and clean exterior as required. 
° b. Check antifreeze protection. 
° с. Drain and flush radiator and engine. 


AIR CLEANER 


100 a. Check filter element and clean as required. 
200 b. Change filter element. 
° с. Inspect air inlet connections for leaks or damaged tubing. 


BATTERY 
100 Check specific gravity of electrolyte in each cell. 
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ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES 


Q—Quarterly S—Semiannually A—Annually B—Biennially H—Hours M—Miles 
T INTERVAL ITEM TO BE INSPECTED 
NO. PROCEDURE:Check for and have repaired, filled or adjusted as needed. 
fal sf ale] нм 

8 TRANSMISSION AND TORQUE CONVERTER 

200 a. Change oil filter (after 50 hrs initially) with transmission at operating 
temperature (180°-200° F). 
200 b. Check torque converter and transmission pressure with transmission at 
operating temperature (180-200? Е). 

400 c. Oil and filter change with transmission at operating temperature (180-200° F). 
300 d. Adjust brake. 

9 AXLES 
100 a. Check wheel mounting nuts for proper torque (450 ft Ibs/62 m-kg). 
200 b. Check axle mounting nuts for proper torque (700 ft Ibs/97 m-kg). 

е с. Change oil. 

800 d. Adjust wheel hub bearing preload. 
800 e. Check differential flange end play (if any, adjust preload). 

10 HYDRAULIC SYSTEM 
200 a. Change hydraulic filter. 
400 b. Drain and clean hydraulic tank. 
400 c. Check hydraulic pressure. 

11 PARKING BRAKE 

е Check adjustment. 
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ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES 
Q—Quarterly S—Semiannually A—Annually B—Biennially H—Hours M—Miles 


INTERVAL ITEM TO BE INSPECTED 


Цей PROCEDURE:Check for and have repaired, filled or adjusted as needed. 
FERRE" 


CONTROL LEVERS, LINKAGES, AND CABLES 
Inspect and lubricate. 


FRAME AND DOZER WELDMENTS 
Inspect for cracks or noticeable damage. 


FAN HUB AND FAN MOUNTING 
Check for damage and torque fasteners IAW Torque Specifications Chart. 


EXHAUST SYSTEM 
Inspect for leaks or component damage. 


FUEL TANK 
Drain and clean. 


By Order of the Secretary of the Army 


Е. С. MEYER 
General, United States Army 
Official: Chief of Staff 


J. C. PENNINGTON 
Major General, United State Army 
The Adjutant General 


Distribution: 


To be distributed in accordance with DA Form 12-25B, Operator maintenance requirements for Compactor, High 
Speed, Self Propelled, tamping. 


*U.S.. GOVERNMENT PRINTING OFFICE: 1995-388-421-03312 


RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS 


SOMETHING WRONG WITH PUBLICATION 


FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS) 


THEN...JOT DOWN THE 

DOPE ABOUT IT ON THIS FORM. 

CAREFULLY TEAR IT OUT, FOLD IT 

AND DROP IT IN THE MAIL. Ке. а SENT 


K Е 


IN THIS SPACE, TELL WHAT IS WRONG 


| AND WHAT SHOULD BE DONE ABOUT IT. 


PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE 


DA RM 2028-2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR 


JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS 


AND GIVE IT TO YOUR HEADQUARTERS. 


РІМ: 045631-000 


